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INTRODUCTORY LETTER.

ProrFessor Josepn HENRY,
Secretary Smithsonian Mstitution.

Sir: In compliance with your request, I place in your hands the collection of
observations on the Aurora Borealis, which was made in. great part while I was
engaged, during the evening hours of relaxation, for several years prior to 1851,
in the examination of another, and, to me, at the time, a more interesting subject.
In the course of this investigation I met with so many notices of the Aurora, that
I thought it worth the time it would take, to gather such of them as came within
my reach without leaving the path over which I was travelling; it also occurred
to me that such a collection, covering so broad a surface, might be useful in any
investigation of the phenomenon, in so far at least, as it would furnish the means
of a ready reference to many of the observations recorded by careful and compe-
tent obeervers.

The accompanying papers are my original notes, as they were made from time
to time, from the later voyages, travels, and explorations in the northern regions,
and particularly in the northern portions of North America. A list of the journals,
&c., that I have gone over, which is added, will show how far my examination
has extended.

You will perceive that very few of the Auroral observations I have given were
made south of the fiftieth degree of north latitude.! North of that parallel they
are quite full, though not entirely complete. Any omissions may, however, be
easily supplied, as the name of the observer, the point of the first appearance and

* In s work recently published by the State of New York, entitled ‘ Results of a Series of Meteoro-
logical Observations made in Obedience to Instructions from the Regents of the University of Sundry
Academios in the State of New York, from 1636 to 1850, inclusive, compiled by Franklin B. Hough,
M.D., Albeny, 1855,” will be found a very full record of all auroras noticed in New York within the
limits mentioned. I would also refer to various professed treatises on the subject, and especially to the
volume on Auroras published in the Reporis of the French “ Commission Sciestiique du Nord en
Bksndinavie, Laponie, &c.”
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the direction of the Aurora, the time of observation, and the locality, by parallel
and meridian, are stated in every instance where it was found possible to do so.

I may venture to add that the observations here given, go far, as it appears to
me, to establish the following points in regard to the Aurora Borealis :—

1. That in the higher northern latitudes it frequently first appears to the east-
ward, or to the westward, or to the southward of the observer, and hence is not
strictly a north polar light.

2. That it is often at o low elevation, and sometimes near the surface of the
earth, within the range of the vision of the observer.

8. That north of the 70th degree of north latitude it is less frequent and less
brilliant than to the southward of that parallel.

4. That on and in the vicinity of the Atlantic Ocean and other open waters, it
is most frequent and most brilliant. '

6. That the season for its appearance is mostly between the autumnal and the
vernal equinox.

6. That the time of its appearance is in most cases from six o'clock P. M. to
midnight.

PETER FORCE.

WassineTon, May 1, 1856,
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OBSERVED IN THE

HIGHER NORTHERN LATITUDES.

Hartford, Ot.—Lat. 41° 45’ 50"’ N. Long. 73 40’ 45"’ W. 1885, 1886. A. C. Twistv.
New Haven, Ot.—Lat. 41° 18’ 80" N. Long. 73° 56’ 45" W. do.

“The height of auroral phenomena is & subject which has divided philosophers. Some consider
them as lying in the lower regions of the atmosphere; while others would elevate them beyond
its supposed limits, or st lesst into its extreme upper regions.

It is my intention to prove, in three instances of late occurrence, that the latter opinion is the true
one.”—Am. Journ. 8¢., XXXII, 217.

Avuroral Cloud of December 10, 1885.—'* Height above the surface of the earth, forty-two miles
and one-third.”—Ibid., p. 330.

Avroral Areh of August 19, 1886.— ' Height above the surface of the earth, one hundred and
forty-four and a half miles.”—1Ibid., p. 334.

Awroral Areh of May 8, 1886.—' Height, one hundred and sixty miles.”—Ibid., p. 927.

N. B.—Height of surors, December 10, 1885, 43} miles.
Do. August 43, 1836, 144} miles.
Do. May 8, 1886, 160 miles.

Columbia OCo., N. ¥.—Lat. 42° 80’ N. Long. 78° 20’ W. Autumn of 1806. W.

“ To the Editér of the American Magarine. Sik: 1 do not recollect to have read, or heard, that
any person had ever witnessed the exhibition of an awrora dorealis in the dagtime, and when the
sir was perfectly clear and the sky unclouded.

1t is some years since I witnessed this, in company with many other persons; and having spoken
of it to some friends, lately, in New York, I have been solicited to communicate the facts to the
public. If you think them worth publishing, they are at your service.

I do not now precisely recollect the year, but it was about 18086, that I was employed, during several
successive days, in surveying some lands near the northeast extremity of the County of Columbia,
in the State of New York. The lands, comprising three or four farms, were to be subdivided
among the heirs of s person then lately deceased, and were situated on some of the highest hills

~ of that county. I wss, of course, constantly attended by some eight, ten, and even twenty
persons of the parties concerned, who all witnessed what I am going to relate.

It was lato in antumn, and so cold that ice formed every night, and hardly all disappesred during
the day. The air was very transparent, and, so far as I now recollect, none or but very few
clouds to be seen. For several nights in succession, the Northern Lights shoue pretty bright,

in the valley where I slept, but dissppeared in the morning.
1
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On mounting these hills, at about 11 o’clock, we were surprised to witness the streaks and flashes
of the aurora borealis, occupying the same place that they had done the night before, and so
bright and luminous as to command our astonishment and admiration. The streaks were as
clearly defined as during the night, and very considerably brighter than the field of the sur-
rounding sky.

Not a cloud was to be seen, at least>during two or three hours, while we narrowly watched the
exhibition of this splendid phenomenon.

On the next and two or three of the succeeding days, we saw the same appearances at intervals;
and through the intervening nights the aurora was quite bright.

T inquired at the time, and frequently afterwards, and could find no person who lmd noticed it in

" the day time, excepting those who had been on the hills in our party. Probably others may
have observed it, and I regret that I had not sooner made public the result of our observations.

I know that these appearances could not be discovered from the valleys a.ronnd us, at the time we
saw them, because several of our party made the experiment.

I have only further to observe that, during this exhibition, the air was very clear and uncommonly
bright for several days.

The streams of light from the north frequently shot np quite over our heads, and seemed to
diverge every way, as from a point sitnated a very little below the visibie horizon.

L-shall be glad to learn if othéra have ever observed similar appearances under such circumstances,
and to see the observations of the learned on this singular and interesting occurrence.”—Spaf-
ford’s Am. Mag., I, No. 10, March 1816, p. 869. ~

N. B.—§treaks and flashes of the aunrora at noonday. Not & cloud to be seen.

Albany, N. ¥.—Lat. 42°89' 8" N. Long. 78° 44’ 49" W. April 19, 1831, Prof. J. Hwar.

“On the 19th of April, 1831, a.t 12 o’clock at moon, an observation was made with the Hansteen
needle, the result of which differed only the fractional part of & second from the usual mean rate
of this needle.

At 8 o'clock p. m. the same dsy, another observation was made with the same needle, and appa-
rently under the same circamstances; but & remarkable change was now observed in the time of
its making three hundred nbratlons, indicating & great increase in the magnetic intensity of the
earth. It was at first supposed that the needle had accident.ally been placed contignous to
ferruginous substance; but, on s most carefnl investigation, nothing could he discovered which
would tend in the least degroe to explain the cause of the phenomenon.

At about 9 o’clock in the evening, or three hours after the above observation, an unusual appear-
ance was noticed in the southern part of the heavens, which was shortly afterwards recognized as
an arch of the aurora. It was about nine degrees in breadth, with the vertex of the arch
" twenty degrees above the horizon.

At this time, the northern part of the sky was covered with light fleecy clouds. At forty-five
minutes past nine the clouds partially disappeared, and disclosed the whole morthern hemisphere
eniiroly ocoupied with coruscations of the aurors, shooting up past the senith, and apparently all
converging to the same point. The actual formation of & corona might probably have been
observed, but for a dark clond which remained stationary a little south of the zenith.”—Am.
-Journ, Solenve, XXIJ, 148.

N. B.—At 9 p. m, noticed in the southern part of the heavens. At 9h. 45m. p. m., whole
northern hemisphere entirely occupied with coruscstions of aurora.

—

Toronto, C. W.—Lat. 43° 89' 35"’ N. Long. 79°81' 88'* W. May 8, 1836. R. H. BoNNycAsTLE.

‘At & quarter past nine o'clock on Sunday night, the eighth day of May (1836) in the present year,

my sttention, whilst regarding the heavens, was forcibly attracted to the sudden appesrance due
east, of a shining, broad column of light.
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At first, as my window overlooks the Bay of Teronto and the low island which separates it from
the lake, I took this singular pellar of Kght for the reflection from some steamboat ou the clouds;
bat, baving sought the open air on the gallery, which commands a full view of the bay and of
Ontario, I was convinced that the meteor was an effiuence of the sky, as I now saw it extend
upwards, from the eastern water horizon line to the senith, in a well-defined, egual, broad:column
of whits, strong light, resembling in some degree that of the aurors, bat of a steady brightness
and unchanging body, whilst there were few or no clouds.

There was no moon, as on that day it rose at Sh. 4m., consequently it was dark, and, as the sky
was not very cloudy, the meteor was seen to the greatest advantage as the night wore on.

It passed very slowly and bodily to the westward, continuing to occupy the space from the horison
to the senith, until the upper pert first faded alowly, and then the whole gradually disappeared,
after it had reached nearly to due northeast.

The weather was cold, and there was no wind.

At twenty minutes past nine o’clock the pillar of light had vanished, but it immediately afterwards
reappeared alightly in the horison where it had been last seen [due N. E.}, and in the mesn
time the constant suroral arch of the halos I have before mentioned, in Vol. XXX, 181,
became visible in the northern horison, and incressed very rapidly in brilliancy, and at ten
minutes to ten, gave 80 intense s glow to the sky that it was light enough to emable me to see
the objects around distinetly ss in pale moonlight. It was, in short, equal to the Iight of the
moon st the end of the second guarter.

The auroral arch rose very high on this occasion, and then fiattened, and at ten the double arch I
bave already described was peculiarly beaatiful, the darkness under it being singularly grand.”—
Am, Journ. 8Scl., XXXII, 898.

N. B.—A well-defined, equal, broad colamn of white, bright light. Appeared due east.

Port Henry, two miles north of Crown Point, Lake Champlain. — Lat. «.0 5 N.
Long. 78° 80’ W. August 18, 1838, W. O. Rxpnxzo.

“ On the evening of the 13th (of Aungust, 1836), we were entertained with a brilliant exhibition of
the Aurors Borealis, which, between 7 and 8 p. m., shot upward in rapid sad lominous corus-
eations from She northern Aalf of the Aorison, the wholo converging to a peint nppmntly fifteen
degrees sowth of the semith,

This appearance was succeeded by Jominous vertical eolamps or pencils, of the color, alternately,
of a pale red and a peculiar blue, which were exhibited in gmt beaaty. "—Am Joumn, Sci.,
XXXIII, 809.

N. B.—Rapid and luminous eornscations from the loﬂhen balf of the horison. Succeeded by
luminous vertical columns or peneils, colored, aliernately, with red and a peculiar blue.

Bt. John’s, Newfoundland.—Lat. 47° 83’ 88'' N. Loug. 52° 45’ 10'’ W. BoNNYcAsTLE.

“This phenomenon, but little investigated, and less known, is generally supposed to be the most
perfect the nearer we approach the arctic circle in our hemisphere; but I have long doabted
that popular opinion.

It may be more permanent in the bigher Istitades, compensating for the single night of half & year’s
deration; but I believe, for I have seen it in very high latitudes, when & young man, in the
Northern Beas, that it is more splendid in Western Canada and in Newfoundland, than nearer
to the pole. There are circamstances connected with its appearance in the latter conntry, which
tend to upeet another generally received notion.

It has been seen here, st 8t. John's, visibly close to the observer. One gentleman saw it defsoeen
kis houss and Quiddy-Biddy FPond, a lake about a mile long, near the sowth dank of which his
dwelting is evocted, on a slope of Signal Hill.
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Another gentleman, equally to be depended upon, and very fond of noticing extraordinary appear-
ances, saw it in another situation, near the quarters I occupy; equally close to him; and it always
appears to me here, as if it was not very far off.

The peculiar humid atmosphere of the east coast, and the vicinage of the ocean, between which
and the city there is a lofty barrier of rocky hills, all conduce to render the belief in this new
eppearance reasonsble.”—Bonnycastle, I, 359.

N. B.—1It has been seen at St. Jobn’s vislbly close to the observer.

[

Cedar Lake.—Lat. 53° 12’ 59’ N. Long. 100° 10’ 49" W. October 13, 1819, FRANKLIN.

“Cross Lake is extensive, running towards the N. E,, it is said, for forty miles. We crossed it at
a narrow part, and, pulling through several winding channels, formed by a group of islands,
entered Cedar Lake, which, next to Lake Winnipeg, is the largest sheet of fresh water we had
hitherto seeit. Ducks and geese resort hither in immense flocks in the spring and autumn.
These birds were now beginning to go off, owing to the muddy shores having become quite hard
through the nightly frosts.

‘At this place the Aurora Borealis was extremely brilliant in the night, its coruscations darting, at
times, over the whole sky, and agsuming various prismatic tints, of which the violet and yellow
were predominant.”—Franklin, I, 46.

N. B.—Extremely brilliant. Over the whole sky.

Lake Winnipeg —Lat. 53° 45’ 58'' N. Loug. 98° 49’ 58’ W. October 8, 1819. FmANKLIN,

“We left Norway House soon after noon, and the wind being favorable, sailed along the northern
shore of Lake Winnipeg the whole of the ensuing night; and on the morning of the 8th
landed on a narrow ridge of sand, which, running out twenty miles to the westward, separates
Limestone Bay from the body of the lake.

. From Norwegian Point to Limestone Bay the shore consists of high clay cliffs, against which the
waves beat with violence during strong southerly winds. When the wind blows from the land,
and the waters of the lake are low, a narrow sandy beach is uncovered, and affords a landing
place for boats. The shores of Limestone Bay are covered with small fragments of calcareous
stones. M

During the night the Aurora Borealis was quick in its motions, and various and vivid in its
colors.”—-Frsnklin, 1, 44,

N. B.—Quiék in its motions. Various and vivid in its colors.

Cumberland House.—Lat. 53° 56' 40’ N. Long. 102016’ 41’ W. Nov. 15, 1819.  FRANKLIN.

“The sky had been overcast during the last week ; the sun shone forth once only, and then not suffi-

ciently for the purpose of obtaining observations.

Faint coruscations of the Aurora Borealis a.ppeared one evening, but their Presence did not in
the least affect the electrometer or the compass.”—Franklin, I, 50.

November 24, 1819.—* The Aurora Borealis had been faintly visible for a short time the preced-
ing evening.”—Ibid., 51.

November 28, 1819, -—“ The Aurora Borealiz was twice visible, but faint on both occasions. Its
appearance did not affect the electrometer, nor could we perceive the compass to be disturbed.”
Ibid., 51. .
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Cumberland House.—Lat. 53° 56’ 40’’ N. Loung. 102° 16’ 41’ W. October 23, 1819, to June
13, 1820. Hoop.

*The most material information we had obtained at this period regarded the height of the aurora
from the earth. ’

The following is the result of the observations that were made at the Basquiau Hill, and at the
"same time, by Dr. Richardson, at Camberland .House. The instruments used for the purpose
were two small wooden guadrants, revolving on pivots and farnished with plammets. Our
chronometers were previously regulated; though great accuracy was not pecessary in this par-
ticular, as the arches of the aurora are sometimes stationary for many minates.

On the 94 of April, the altitude of a brilliant beam was 10°, at 10b. Im. p. m., at Cumberland
House. Fifty-five miles 8. S. W., it was not visible. As the trees at the latter station rose
about 5° above the horizon, it may be estimated that the beam was noi more than seven miles
JSrom the earth, and twenty-seven from Cumberland House.

On the 6th of April, the aurora was, for some hours, in the zenith at that place, forming a con-
fused mass of flashes and beams; and in lat. 58° 22’ 48’ N, long. 108° 7’ 17"’ W., it appeared
in the form of an arch, stationary about 9° high, and bearing N. by E. It was therefore
seven miles from the earth,

On the Tth of April, the aurora was again in the senith, before 10 p. m., at Camberland House,
and in lat. 53° 86’ 40'’ N, and long. 102° 81’ 41’ W. The altitude of the highest of two
concentric arches at 9h. p. m. was 9°; at 9h. 80m. p. m. it was 11° 80’ ; at 10h. p. m., 15°—
its centre always bearing N. by E. Daring this time, it was Between sz and seven miles from
the eorth. Afer 10h. p. m., it covered the sky at Camberland House, and passed the xenith at
the other place.

These observations are opposed to the general opinion of “meteorologists; they are nevertheless
facts. We have sometimes seen an attenuated aurora flasking across 100° of the sky vn a single
second; a quickness of motion inconsistent with the height of sixty or seventy miles, the least
which bas hitherto been ascribed to it. This kind of aurora is not brighter than the Milky
‘Way, and resembles sheet-lightning in its motions.

For the sake of perspicuity, I sball describe the several parts of the aurora, which I term beams,
flashes, and arches.

The Beams are little conical pencils of light, ranged in parallel lines, with their pointed extremi-
ties towards the earth, generally in the direction of the dipping needle.

The Flashes seem to be séattered beams approaching nearer to the earth, because they are simi-
latly shaped and infinitely larger. I have called them flashes because their appearance is
sudden, and seldom continues long.

When the aarora first becomes visible, it is formed like a rainbow, the light of which is faint, and
the motion of the beams undistinguishable. It is then in the horizon.

As it approaches the zenith, it resolves itself at intervals inta beams, which, by a quick undulating
motion, project themselves into wreaths, afterwards fading away, and again brightening, without
any visible expansion or concentration of matter. Numerouns flashes attend in different parts of
the sky.

That this mass, from its short distance above the earth, would appear &ke an arch to a person
situated at the Aorizon, may be demonstrated by the rules of perspective, supposing its parts to
be nearly equidistant from the earth. An undeniable proof of it, however, is afforded by the
observations of the 6th and Tth of April, when the aurora which filled the sky at Camberland-
House, from the northern horizon to the zenith, with wreaths and flashes, assumed the shape of
arches at some distanee to the sonthward. '

But the aurors does not always make its first appearance as an arch. Tt sometimes riges from a
confused mass of light in the east or west, and croeses the sky towards the opposite point,
exhibiting wreaths of beams, or corons boreales, in its way.

An arch, also, which is pale and uniform at the horizon, passes the zenith withont displaying any
irregularity or additional brilliancy; and we have seen three arches together, very mear the
no:;thernif horizon, one of which exhibited beams and even colors, but the other two were faint
and uniform.
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On the 7th of April, an arch was visible to the southward, exactly similar to that in the north, and
it disappeared in fifteen minutes. It had probably passed the zenith before sunset.

The motion of the whole body of anrora is from the morthward to the southward, at angles not
more than 20° from the magnetic meridian. The centres of the arches were as often in the
wagnetic a8 in the true meridian.

The colors do not seem to depend on the presence of any luminary, but to be generated by the
motion of the beams, and then only when that motion is rapid, and the light brilliant. The
lower extremities quiver with a flery red color, and the upper with orange. We once saw violet
in the former.”—Franklin, I, 541.

N. B.—-Height of the aurora.

Oo————ag

Cumberland House.—Lat. 53° 56’ 40’' N. Long. 102°16' 41’ W. Winter of 1819~20. Hoob.

“The number of sarors visible in September was 2; in October 3; in November 8; in December 5 ;
1819: in January 5; in February 7; in March 16; in April 15; in May 11; 1820.

Calm and clear weather was the most favorable for observation; but it is discernible in clondy
weather, and through mists. 'We could not perceive that it affected the weather. The magnetic
neetlle, in- the open asr, was disturbed by the aurora, whenever it approached the zemith. Its
motion was not vibratory, as observed by Mr. Dsiton; and this was, perhaps, owing to the
weight of the card attached to it. It moved slowly to the east or west of the magnetic meridian,
sud seldom recovered its original direction ln less than eight or nine hours. The greateat extent
of its aberration was 46'.

A delicate electrometer, suspended at the height of fifty feet from the ground, was never percep-
tibly affected by the aurora, nor could we distinguish its rustling noise, of which, however, such
strong testimony has been given to us, that no doubt can remain of the fact.

The conclusions to be drawn from the above will be found in the obaervations for the winter of
1820.”—Franklin, I, 543.

(At Cumberland House, the aurora always to the north of east and west.)

N. B.—Number of aurors noticed. Magnetic needle disturbed. Elestrometer never affected.
No rustling noise distinguished.

Cumberland Home-—ln.t. 53° 56’ 40'' N. Long. 102° 16’ £41'* W. Variation l'l° 17’ 81”
October 28, 1819, to June 80, 1820. Hoob.

- # From the 28d of October to the 25th of November, the aurora was.not viulble, or it did not appear

before 1 a. m.

November 26th. At 1l a. m., an aurors, arched like a rainbow, about 200 high; centre bearing
north ; color pale yellow, fuint At 8 p. m., & very faint arch, centre north.

Decelnber 6th. At 10 p. m., a faint-arched aurors, centre north by east.

8th. A similar aurora, centre north, at 10 p. m.

9th. At 11 p. m., an arched aurora, centre north; color light yellow, very bright.

19th. At 8 p. m., an arched anrors, centre north; color light yellow, faint.”—Franklin, I, 543.

Upper Portage, near Knee Lake.—Lat. 55° 14' 9" N. Long. 94° 31’ 54"’ W. Beptember
8¢, 1819. FRANKLIN.

« At seven in the morning of the $4th, we crossed the Long Portage, where the woods, having
caught fire in the summer, were still smoking.

We afterwards crossed the Second, or Swampy Portage, and in the evening encamped on the Upper
Portage, where we were overtaken by an Indian bringing an anawer from Governor Williams
to s letter I had written to him on the 15th, in which he renewed his injunctions to the gentle-
men of the boats accompanying us, to afford us every assistance in their power.

The Aurora Borealis appeared this evening in & N. W. and §. E. direction.”—Franklin, T, 35.
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Fort Isle la Crosse.—Lat. 850 35’ 85’ N. Long. 107° 81' W. March 4, 1830. FRANELIN.

“YWe witnessed the Aurors Borealis very brilliant for the second time since our departure from
Cumberland” (on the 18th of Jsnuary, 1880)..—Franklin, I, 186.

N. B.—Very brilliant for the second time since 18th January.

Sn—

Off Cape Farewell.—Lat. 56° 17’ N. Long. 43°51’’ W. October 21, 1858. IncLEFIELD.
“ Weather exceedingly disturbed. Aurora Borealis frequently most brilliant.”—Inglefild, p. 305.

————

Methye River.—Lat. 56° 36’ 80"’ N. Long. 109° 59’ 54'* W. January 88 1887. Smursox.

“On the 334, we started at 8 a. m. Some time before daylight there was . magnificent display
of the Awrora Boreahs, commencing with an arch of singular lustre #» the nortA, which suddenly
flashed up towards the senith, and represented the interior of a stupendous cone, the apex and
upper part being of a bright yellow hue, while the lower assumed a very rich carmine color.
I had scarcely time to admire this resplendent phenomenon when it disappeared.”—Simpaon,
p. 57; Ibid., Life, p. 910.

N. B.—1. Arch of singular lustre in the north.
9. Suddenly flashed up towards the senith.
8. Represented the interior of a stupendous cone.

At Sea—Lat. 071° N, Long. ¢9° W. Monday, October 8, 1820. Panmny.

“ After 10 p. m. this night, the Aurora Borealis appeared at times in almocf every part of the
heavens, but most constantly in the southern quarter.

It consisted of no distinct figure, either arch or pencils, but of a generally diffsed white light,
fllaminating the atmosphere at times quite as much as the moon does when six or seven days
old.

This phenomenon occurred almost every night during our passage across the Atlantic, rendering
them extremely light, even when the weather was cloudy; just in the same manner that the
moon does although her disk is not visible. When the weather was clear, it most frequently
resembled the light of that laminary when issuing from behind a dark cloud.”—Parry, I, 806.

N. B.—1. At times, in almost every part of the sky.
2. Most constantly in southern quarter.
8. Consisted of no distinet figure.
4. But of geaerslly diffused white light.

Near York Fort, Hudson’s Bay.—Lat. 57° 2' N. Long. 98° W, February, 1747. Cizek
or THE CALITORNIA,

When we came into the winter barbor, and during the wiater, the Aurora Borealis seldom appeared
from the northwest or northeast, but generally from the northward of owr zenith shooting south,
snd st the same time another light, from the southwest, streaking towards the zenith; the former
Jrom the bay, the latter over and accerding to the courss of Port Nelson River.

There was for several soccessive nights, and st various times in the winter, over Hay’s Island, o
broad, settled gleam of light, mach ressmbling the Milky Way (only of & brighter color and
somewhat broader), that reached from the northward of our zenith, and seemingly joined almost
with the horizon.

The Aarorss Boreales were something more frequent in the winter than in the summer months, but
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were not in winter always apparent on evetry clear or starlight night.”—Voyage to Hudson’s
Bay, II, 11.

N. B.—1. S8e¢idom appeared from the N. W. or N. E., but generally from the N.
2. At the same time, another light from the 8. W., streaking towards the zenith.
8. Aurora something more frequent in winter than the sammer months.

Near York Factory.—Lat. 5709’ N. Long. 93° W. Winter of 1746-7. Erurs.

‘““The air of this country is never, or, at least, is very seldom clear. In the spring and fall of the
year there are heavy wet fogs, and in the winter the air is full of an infinite number of icy spicula,
that are visible to the naked eye, especially if the wind be northerly or easterly, and the frost
severe; the remson of it is this, wherever the water is clear of ice; in the winter there arises a
very thick vapor, commonly called frost smoke; this vapor freezing is driven by the wind in the
form we see it. ‘

All the beginning of winter, Port Nelson River was unfroze in the stream; this lying to the
northward of us, the wind blowing from that point, constantly brought with it showers of these
icy particles, which disappeared when it was froze.

Hence, also, frequent mock suns and halos about the moon and sun, very luminous and beautifally
tinged, with all the colors of the rainbow, are very common. Six of these parhelia, or mock
suns, I have seen at one time, which to us was very surprising.”—Ellis, p. 171.

‘“The true sun also rises and sets there with a large cone of yellow light, perpendicular to it; and
no sooner does it disappear than the Aurora Borealis spreads a thousand different lights and
colors over the whole concave of the sky, with so resplendent a beauty that even the full moon
does not efface their lustre. Bat, if the moon does not shine, these lights are much more appa-
rent, for one may then read distinctly by them, and the shadows of objects are seen upon the snow,
tending to ke southeast, as the light shines brightest in the opposite quarter where it rises,
and whence the rays thereof are propagated over the whole face of the sky, with a waving kind
of motion. '

The stars seem in this country to burn with a fiery redness, -especially those near the horizon,
which strongly resemble a fire, or a ship’s light at a distance.”—Ibid., p. 172.

N. B.—1. One may read distinctly by the aurora, when the moon does not shine.
2. The light shines brightest in the N. W. :
8. Whence rays are propagated over the sky.

York Fort—Lat. 57°9' N. Long. 98° W. 1772-1180. UMYREVILLE.

“{York Fort, where I resided eight years, lies in the lat. of 57° 8’ N, long. 98° W. from London,
as determined by Mr. Philip Turner, a gentleman employed by the company to make astro-
nomical observations within the limits of Hudson’s Bay. Page 11.]

In the coldest weather, the atmosphere is the most serene. Throughout the day, the air is gene-
rally filled with icy particles, which are small beyond conception. These are driven about in the
direction of the wind, and adhere to everything which happens to be in the way of their progress.

In the evening, the stars begin to shine with refulgent lustre, and the contemplative mind is struck
with reverence and awe to see the Aurora Borealis darting, with inconceivable velocity to all
parts of the heavens.

Very few winter nights pass in Hudson’s Bay without this phenomenon making its appearance.
Sometimes the irradiations are seen of a very bright red, at other times of a pale, milky color,
undulating with every beauty it is possible to conceive or describe.”—Umfreville, p. 23.

N. B.—1. In coldest weather, atmosphere most serene,
2. Very few winter nights without the aurora.

.
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York Factory.—Lat. 57° 3’ N. Long. 93° 40’ W. Aug. 81 to Sept. 98, 1814. CHAPPELL.

“During our stay in Hudson’s Bay, and upon our voyage home from thence, our nights were con-
stantly illuminated by the most vivid and brilliant coruscations of the Aurora Borealis.
Itz appearance was very different from that which I have seen in more southern latitodes; resem-
_bling continual jets of meteoric fire from the northern part of the Aorizom, which, after darting
upwards in long streamers towards the szenith, suddenly collapsed and receded, falling back, in
sigzag serpentine lines, with diminished splendor; and ultimately dying away and vanishing
from the sight, beiag succeeded by other jets as beautiful as the first.”.—Chappell, p. 188,

- N.B.—1. Nights constantly illuminated by most brilliant coruscations.
8. Very differeat from that seen in more southern latitudes.

At Boa.—Lat. 57°80° N. Long. 45° W. Tuesday, October 8, 1820, Paxey.

‘‘On the 8d, we observed a more brilliant display than usual of this phenomenon. It appeared at
nine p. m. in"various partswf the heavens, from E. N, E., round by S., to W. by N., principally
consisting at first of many detached luminous patches like clouds, irregularly scattered about,
and shifting frequently, though not very rapidly, from place to place. From W. by N. over to
the 8. 8. E., and passing a fow degrees to the southward of the zenith, there soon appeared a
broad band of light, having a tendency to arch; and the light of which this consisted appeared
to come from the west towards the east.

In the E. N. E. quarter, there was a luminous appearance, distinet from the rest, at about 15° or
S0° of altitude, exactly resembling the light of the moon behind & dusky cloud, except that at
times vivid coruscations shot upwards from it towards the senith.

At a quarter past ten the phenomenon suddenly became much more brilliant, its general position
and character remaining, however, nearly as before. It still appeared chiefly to the southward
of the zenith, the arch-like appearance continuving with increased splendor, and accompanied for
about & quarter of an hour by a beautifully waving light, of the rapidity and magnificence of
which it is impossible to convey any adequate idea. The motion of this light reminded me of
the contortions of a snake, except that its velocity was often so great that the eye counld with
difficulty follow it. The most intense part was of a pale greenish color; the rest nearly white.

The arch, which before had been stationary, st one time shifted its position, by appearing, as it
were, to tarn up its legs so as to form a part of a circle seen in perspective in the south, parallel
to the horison. The luminous pateh, ar clopd, in the E. N. E. increased also very mach in
brightness at the same time, emitting more vivid coruscations, but continuing, as before, quite
distinet from the rest of the phenomenon.

This Aurors, when brightest, gave nearly as much light as that of s full moon. There could not
be the smallest donbt that it dimmed, and even sometimes altogether odscured, the stars over which
it passed. We particularly remarked that, wherever there was a broad stream of its light sta-
tionary for some time in any part of the heavens, it produced exaetly the effect-of & curtain; for
we could only distinguish stars of the first and second magnitude tArough it, while those of
inferior brilliancy were visible in great numbers by the side of it.

Tn this, as in several previous instances, the Aarora sppeared very nesr us, though it was evidently
higher than some clouds which were passing, as might readily be distinguished by the latter
intercepting s part of its light.

The electrometer was tried daring the most brilliant part of the phenomenon, but neither on this
or on any other occasion, in crossing the Atlantic, did the gold leaf give sny indication of
eloctricity; nor was the magnetic needls in the slightest degree affected.

The arch-like appesrance sbove described was not bisected by the magnetic meridjan, but by
magnetic N. E. and 8. W.

At a quarter before eleven, the light became less brilliant, and spread more to the northwapd, and
then gradaally disappesred before midaight.”—1 Parry, 806.

2 .
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N. B.—1. Gave nearly a8 much light as that of & full moon.

' . Dimmed, and sometimes almost obscured the stars.
. It appeared generally to the south of the zenith.

. Did not affect the magnetic needle. '

. Appeared very near.

[l - )

St—

At Sea.—Lat. 5.7° 80’ N. Long. 45° W. Taesday, October 3, 1820. FisHER.

“The Aurora Borealis appeared very beautifally from nine till eleven o’clock this evening, forming
an arch extending from east to west across the zenith; almost the whole of the south side of the
hemisphere was indeed illumined by it, but it was not seen to the northward, except near the
genith, : ’

It presented at different times a beantifal display of some of the prismatic colors, particularly the
red, orange, yellow, and green; lake was also a predominant color in some parts occasionally. -

With respect to the different forms that it assumed, snd its various movements, I consider it impossible
to give @ correct idea of them by words. It appeared somsetimes in jmmense sheets of light,
moving rapidly along the surface of the sky; and at other times it darted in straight columns,
from different parts of the sky towards the zenith. The most remarkable appearance, however,
that it presented, was a sort of serpentine motion that it had at one time, from west to east,
across the zenith. '

" The electrometer was tried, but it was not affected, nor did we hear any notse such as has been said
to be produced by this phenomenon.

Whether the Aurora Borealis dims the light of the stars or not, I can hardly pretend to say; but I
can affirm this mach, that I could see very plasnly, in the thickest part of it, the four small stars
forming the diamond-shaped figure in the constellation of the Dolphin, from which I imagine
that a great part of the dimness that appears to be occasioned, is owing to the stars and Aurora
Borealis being nearly of the same color.”—Fisher, pp. 288-89.

N. B.——1. Whole southern hemisphere illuminated.

. At times, displayed prismatic colors.

. Electrometer not affected.

. Heard no noise.

. Small stars seen plainly through thickest part of it.

-

o 05 WO

At Sea.—Lat. 58 12’ N. Long. 49° 15 W. June, &c., 1746. CLEBK 0¥ THE CALIFORNIA.

“We had the Aurora Borealis some nights this month, as we had had at times from the 28th of
June, when to the westward and southward of Farewell,

The Aurora Borealis in June was from the southeast, then shifting round.to the east. Tts appearance
was like to that of a small yellow eloud, about forty degrees above the horizon, which soon shot
out & stream towards the zenith, which stream consisted of a variety of colors—black, blue, flame-
color, &c.—continually vibrating; and, after soveral emanations, which lasted for a small time,
would collect and fold itself into the cloud, and then shoot out again.

The color of the others, in goneral, which we saw both in the bay and also after our arrival in
Hays's River, was a yellow or buff color, with Iarge streams shooting out, and then contracting,
a8 we often see them in England, excepting some in the beginning of November, which were
like that in June.

The radii of the Aurord Borealds which we had in the bay, shot from the southward.”—Voyage to
Hudson’s Bey, II, 11.



RECORD OF AURORAL PHENOMENA. 11

At Sea: Atlantio.—Lat. 58° 80' N. Long. 44° 80’ W. September 24, 1825. Parny.

“The next brilliant display of this besutifal phenomenon which we now witnessed, and which far
surpassed anything of the kind observed at Port Bowen, occurred on the night of the 24th of
September, in latitude 684°, longitude 44§°.

It first appeared in & (true) east direction, in detached masses, like luminous clouds of yellow or
sulphur-colored light, about three degrees above the horizon. When this appearance had con-
tinued for about an hour, it began, at nine p. m., to spread upwards, and gradually extended
itself into & narrow band of light, passing throngh the zenith and again downwards to the
western horizon.

Boon after this the streams of light seemed no longer to emanate from the eastward, but from a
fixed point about one degree above the horizon on a true west bearing. From this point, as
from the narrow point of a funnel, streams of light, resembling brightly-illuminated vapor or
smoke, appeared to be incessantly issuing, increasing in breadth as they proceeded, and darting
with inconceivable velocity, such as the eye could scarcely keep pace with, upwards towards the
zenith, and in the same easterly direction which the former arch had taken. The sky imme-
diately under the spot from which the light issued, appeared, by a deception very common in this
phenomenon, to be covered with a dark cloud, whose outline the imagination might at times
convert into that of the summit of a mountain, from which the light proceeded like the flames
of a voleano. The streams of light, as they were projected upwards, did not consist of con-
tinuous vertical columns or streamers, but almost entirely of separate thongh constantly-renewed
masses, which seemed to roll themselves laterally onward, with a sort of undulating motion,
constitating what I have understood to be meant by that modification of the Aurors called the
‘merry danoers,” which is seen in beautiful perfection at the Shetland Islands. The general color
of the light was yellow, but an orange and a greenish tinge were at times very distinctly percep-
tible, the intensity of the light and colors being always the greatest when occupying the smallest
space. Thus the lateral margins of the band or arch seemed at times to roll themselves inwards
80 a8 to approach each other, and in this case the light just at the edges became much more
vivid than the rest. ‘The intensity of light during the brightest part of the phenomenon, which
continued three-quarters of an hour, could scarcely be inferior to that of the moon when full.

We once more remarked, in crossing the Atlantio, that the Aurora often gave a great deal of light
at night, even when the sky was entirely overcast, and it was on that account impossible to say
from what part of the heavens the light proceeded, thongh it was often fully equal to that
afforded by the moon in her quarters.

This was rendered particularly striking on the night of the 5th of October, in consequence of the
frequent and almost instantaneous changes which took place in this way, the weather being
rather dark and gloomy, but the sky at times so brightly illaminated, almost in an instant, as to
give quite as much light as the full moon similarly clouded, and enabling one distinetly to recog-
nize persons from one end of the ship to the other.

We did not, on sny occasion, perceive the compasses to be affected by the Aurora Borealis.”~
8 Parry, 170-71-73.

N. B.—1. First appeared in the (true) east. ‘
- 2. Very brilliant.
8. On o occasion perceived the compasses affected.

Fort Chippewyan.—Lat. 58°4%’ 88'' N. Long. 111°18’ 20"’ W. April, 1820. FraNguN.

‘The month of April commenced with fine and clear, but extremely cold weather; unfortunately,
we were still without & thermometor, and could not ascertain the degrees of temperature.
The coruseations of the Aurors were very brilliant almost every evening of the first week, and were
generally of the most variable kind.
On the 84 they were particularly changesble. The first appearance exhibited three illaminated
beams issuing from the horizon in the mortheast and west points, and direeted towards the zenith;
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in & few geconds these disappeared, hud a complete circle was displayed, bounding the horizon
st an elevation of fifteen degrees. , ,

There was a guick lateral motion in the attenuated beams of which this zone was composed. Its
color was 8 pale yellow, with an occasional tinge of red.”—1 Franklin, 143.

“‘On the 17th and 19th the Aurora appeared very brilliant in patches of light, bearing . W.”—Ibid.,
p. 144,

May 2, 1820.—"On the 2d the Aurora faintly gleamed through very dense clouds.”—Ibid., p. 145.

June 16, 1820.—“On the evening of the 16th the Aurora Borealis was visible, but after thag
date the nights were too light for our discerning it.”—1Ibid., p. 162.

N. B.—1. Three illuminated beams in the N. E. and W. points.
2. A complete circle bounding the horizon, 15° high.
8. A quick lateral motion. '

At Sea: Atlantio Ocean.—Masrch 29, 1817. O'RErmLy.

Muorch 29, 1817.—'“ At 8 p. m., tRe eloctric coruscations suddenly appeared, running about at thirty
degrees above the horizon, ascending . in a perpendicular direction from a base in a rapid suec-
ceasion of brassy-yellow flames, from W. to E., and soon died away.

Immediately after, from the westward there slowly extended upwardas to the zenith four faintly-
marked radii, which diverged as they ascended; two, move approximating to each other and
nearly of equal breadth thronghout. One only remained, stretehing in a magnificent arch over
the zenith, embracing the horizon east and west, and of a splendor exceedingly faint: it might,
on hasty observation, be supposed a cirrus,”—O'Reilly, p. 28.

N. B.—1. Pirst appearance—yellow flames from W. to E,
8. Magnificent arch over the zenith embracing the horizon E. and W.

March 80.—*“ At 94 p. m., the corascations appeared again from northwest; and, in the midst of the
stananing hurly, I conld not resist noticing their sctivity. Imagination would say, that truly the
spirit of the storm was abroad in all his majesty. The account of the lights, immediately noted,
may be of interest to some of my readers.”—Ibid., p. 29.

N. B.—Coruscations from northwest.

Near Davis's Strait—April, 1817. O'Rztuar. '
Apri 8, 1817.—“Lighta very vivid, restléss, and playing from every point towards the star
Benetnach, as to a centre of aflux.”—O0'Reilly, p. 81.
April 16.—*“The lights, between 10 aund 11 p. m., were exceedingly splendid, and seemed to make
Benetnach a centre, but moving to N. E.”—Ibid., p. 33.

r——

At Bea.—Lat. 59° N. Long. 50° W. October 8, 1818. ROBERTSON.

‘At eight in the evening, observed the Aurora very bright on the true east quarter, shooting beau-
tifal rays in bundles from the horizon to the altitude of 60°; this was soon obscured by squalis
of snow and slest. From nine to twelve the Aurora was seen in every part of the heavens
shooting streams of light in every direction; the most laminous appearing from north by west to
west by north, true bearings.”—1 John Ross (Robertson), App., cxxii. ;

N.B.—1. At 8 p.m., very bright in true E. quarter.
2. From 9 to 12, in every part of the heavens; the most lnminous appearing from N. by W.
to W. by N.
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At Sea—Lat. 59° 58’ N. Loog. 59° 53' W. Aungust 4, 1819. Franxu.

“ At pine p. m., brilliant coruscations of the Aurora Borealis appeared, of a pale ochre color, with
a slight tinge of red, in an arched form—crossing the zenith from N. W. to 8. K., but after-
wards they assumed various shapes, and had & rapid motion.”—Franklin, I, 18.

N. B.—1. Arch crossing senith from N. W. to 8. E.
9. Varions shapes; rapid motion.

Hoarak (Greenland).—Lat. 59° 59' N. Long. 44° 8¢’ W. March 27, 1820. Graam.

“At eight o’clock this evening, we saw an Aurora Borealis in the form of a luminous arch stretching
from N. E. to 8. W., 80° high; aud, shortly after, three others, stretching from E. S. E. to
W. S. W., the loftiest of which reached nearly to the zenith.”—Graah, p. 60.

N. B.—1. Laninous arch, N. E. to 8. W., 80° high.
9. Three others, from E. S. E. to W. 8. W.

At Beu.?ht. 60° N. Long. 36° W. October 6, 1818. RonznTsox.

*Strong gales and squally, with snow and sleet. Observed the whole sky suddenly {lluminated,
which lasted five or six minutes. T'Ais might d¢ aurora in the senith. Wind N. N. W., mode-
rating towards noon.””—1 Jobn Ross (Robertson), App., cxxii.

N. B.—1. Whole sky suddenly illaminated.
9. This might be aurors in the senith.

Kikkertak (Greenland).—Lat. 60° 4’ N. Long. 48° 2’ W. April 13, 1899. Gmaanm.

*Iu the evening of the 13th, some unusually brilliant coruscations of the Aunrora Boreslis were seen
in the E. and N. E, They seemed to proceed from out of a thick bank of fog, about 6° or 8°
above the horizon; and, after passing the senith, appeared to be transformed into light clonds,
for such were seen to flit past the moon in the southwesterly region of the beavens, while the
northern was without a cloud.

They had no sensible effect on the magnetic needle.”—Graah, p. 68.

N. B.—1. Brilliant coruscations in the E. and N. E.; seemed to proceed from a thick bank of fog.
9. After passing zenith, appeared to be transformed into light clouds.
8. No sensible effect on the magnetic needle.

Davis’s Strait.—Lat. 60°10' N. Long. 49° 40’ W. August 8, 1852. IncLEFIELD.

“ A good deal of ice encountered off Capes Farewell and Desolation. Aurora in yellow and reddish
coruscations on the western sky, extending near the zenith.”—Inglefield, p. 201.

At Sea.—Lat 60° 30’ N. 25°W. Friday, October 13, 1820. Panmay.

“ At seven p. m. on the 18th, the wind being squally from the N. N. W., the Avrora Borealis began
to display itself in a bright laminoes pateh in the northeast, resembling, as usual, the light of the
moon behind & dark clound.
From this point, faint and narrow cornscations shot upwards, passing a little to the northwestward
of the senith, and sppearing to come down te the W. by S.
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The blue sky between these streams of light looked at first like so many dark streaks or clouds, until
the eye had become accustomed to it, and the clearness of the stars in them explained the
deception. -

In half an hour after, & bright arch, 34° high in the. centre, and about 20 in breadth, extended

Jrom the luminous patch in the N. E. over to the W. S. W., so that the magnetic meridian would
nearly bigect it. This part of the phenomenon remained about an hour, and then became faint;
but the Aurora continued to give considerable light, as usual, during the rest of the night."_
1 Parry, 807.

N. B.—1. At T p. m., a bright laminous patch in the N.E.
2. From this point, faint coruscations, passing a little to the N. of zenith, appeared to
come down to the W. by 8. -
8. Half an hour after, a bright arch, 84° high in the centre, from N. E, over to W. 8. W.
4. This remained almost an hour.

——

At Sea.—Lat. 61°N. Long. 35 W. October 17, 1818. Rosxarsow,

“At eight p. m., observed the Aurora to begin in two concentric arches, the greatest arch from true
east to west, passing through the zenith; the smaller arch south of the large one, at an altitude
of 456°, shooting fine rays from all parts of the arches, but most brilliant from the Western part.

At half-past eight, these arches disappeared, and another most brilliant one was seen north of the
zenith, the centre passing through the pole star, the extremities touching the eastern and western
horizons, emitting fine rays having all the prismatic colors. This arch was soon broken, and
the Aurora flitted about in beautiful coruscations in the northwestern part of the heavens, shift-
ing round to the southward. The moon shone unclouded at the time, and the Aurora was some-
times seen passing ber, eclipsing her sn splendor.

At 9h. 80m. p. m., the Aurora disappeared, the weather moderate at the time, with some light
fleecy clouds in the sky, which had a dark appearance when passing under the Aurora.”—1 John
Ross (Robertson), App., exxii.

N. B.—1. At 8 p. m., two concentric arches, from true E. to W., passing through the zenith.
2. At half-past 8, an arch N. of the zenith, the centre passing through the pole star; ex-
tremes touching E. and W. horizons.
8. Bhifted round to the 8.
4. Eclipsed the moon in splendor.
5. At 9h. 30m., disappeared.

At Sea.—Lat. 61° 4’ N. Long. 49° 50’ W. August 4, 1852. INGLEFIELD.

“ An Aurora Borealis was observed at mldmght of the 4th, which dlnmmed the whole of the southern
sky with its variegated coruscations of brilliant light.
During the following day, we stood .in to within eight miles of the shore, and it was supposed that
we were off Omenarsuk.”—Inglefield, p. 18.

Moose-Deer Island.—Lat. 61° 18’ 8’ N. Long. 118° 51’ 85’/ W. 1822, FRANKLIN.

“Observations were made on the Aurora Borealis, in 1822, at Moose-Deer Island, lat. 61° 18’ 8’/
N., long. 118° 51’ 85’' W,, variation 25° 40’ 47"’ E. Being unwilling, however, to swell the
Appendix more than necessary, I shall not insert the tables, but merely remark, that—

Although the Aurora was frequently seen there, the coruscations were seldom either brilliant or of
the variable kind. They caused but little alteration in the position of the needle, the greatest
deviation observed being 18’, and did not furnish grounds for any additional inferences to those
which were drawn from the observations on the Aurora made at Fort Enterprise.
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The display of light was generally confined to the northern part of the sky, between the true N. E.
and 8. W. points, usually at a low altitude ; and the Aurora was observed extending to the south-
ward on four occastons only. This, as well a8 the circumstance of the magnetic needle being
but slightly affected by the presence of the Aurora during the winter at that place, appears to me
to be deserving of notice, as affording an indication that the seat of the phenomenon Res more to
the northward ; and were I to venture an opinion as to its probable situation, I should say between
the latitudes 64° and 65° N., or about the position of Fort Enterprise [lat. 64° 28’ 84'' N.,
1138° ¢’ 'W.], becaunse the coruscations were as often seen there in the southern as in the northern
parts of the sky, and I should consider that latitude the most favorable in this part of the globe
for making good observations on this interesting phenomenon.”—1 Franklin, 553.

N. B.—1. Had but little effect on the needle.
2. Generally confined to the northern part of the sky, between the true N.E. and 8, W.
points.
. Extended to the southward on four occasions only.
. Seat of the phenomenon more to the northward.
. Its situation probably between 64° and 65°,
. At Fort Euterprise, coruscations seen a8 often in the south as the north parts of the sky.
. That Iatitnade most favorable for observations on the aurora.

-T O Ot O

———u

Davis's Strait.—Lat. 61° 81’ N. Long. 53° W. August 96, 1851. Dr. SUTHERLAND.

“In the evening the wind veered round to N., and freshened up from almost a perfect calm to a
smart breeze. The spars of the ‘Sophia’ again began to feel it, as she scudded before it at the
rate of five or six miles an hour.

At midnight, the whole sky was one living fire of Aurora Borealis. It far exceeded anything that
we had seen in much higher latitades during winter. The surface of the sea was sometimes illumi-
nated so much, that had there been objects on the horizon at a distance of several miles, they
would have been plainly visible.”—Dr. Sutherland, II, 846.

Davis’s Strait.—Lat. 61° 58’ N. Long. 54 40’ W. August 25, 1851. Dr. SUTHERLAND.,

“The temperature of the water was increasing almost hourly as we came down the Strait, and now
it was up so high a8 479, while that of the air was only 48°. In the evening, there was much
rain, and the sky was densely overcast.

There were all the indications of & southwesterly storm; but towards midnight they all disap-
peared, the blue sky opened out, and a most brilliant Aurora Borealis danced from the horizon to
the zenith.

It was really pleasant {0 behold the broad gleaming bands folding like curtains of the richest and
finest woven silken fabric. The color varied every moment from red to white, and from yellow
to a slight tinge of green, verging into purple, which became lost in the red.

From the sudden appearance of this beautiful phenomenon, we hardly expected fine weather or a
favorable wind, more especully as the barometer was too high for westerly winds.”—Dr. Suther-
land, II, 345.

Faroe Islands.—Lat. 62° N. TaEvELYAN.

‘“‘Mr. Trevelyan observed, that the Aurora Borealis in Faroe and Shetland was often seen very low,
not more than forty or fifly feet above the level of the sea; and he learned that in both eonntnea
it §s frequently heard,

In Faroe, Mr. Trevelyan met one person who stated that, when the color of the Aurora Boreahs
is dark red, and extends from west to east with a violent motion, he had experienced a smell
similar to that which is perceived when an electric machine is in action.”—Am. Journ. Bei.,
VIII, 392; from Edinb. Phil. Journ., Vol. VII.

*
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Hudson's Bay.—Lat. 62° 18’ N.- Loag. 87° 12’ 12'' W. Beptember 18, 1824, Lyow.

“Ruooning till 10 p. m., we lay to for the night, as I had reason to suppose we were to the south-
ward of Cape Southampton, and was more particularly confirmed in this opinion from the com-
passes having all again become restless.

This agitation having fregnently been observed on other nights, between the hours of nine and
eleven, had always been the cause of great anxiety to me, while endeavoring to steer a course
after dark, unless the moon or stars were clearly visible; and it is well worthy of consideration
whether this wildness of motion in the compasses is at all caused by the adsence of the sun, or
is in any way occasioned by the presence of the Aurors, which phenomenon was rarely seen
earlier than 9 p. m., and the time when it was most vivid was generally at about 10. At this
hour, on one occasion, Mr. Kendall observed, that during the prevalence of an unusually bril-
liant Aurors, the larboard binnacle compass wounld remain stationary at no particular point,
while the, starboard one, by a bearing of the pole star, had lessened its accustomed error two
points.

By a bearing of the sun, on the following morning, it was found to have resumed its original
position.”—Lyon, pp. 118-19.

“At 10 p.m., I hove to, in consequence of the compasses becoming greatly agitated. This had
frequently been observed on other nights, between the hours of nine and eleven, and had always
been the cause of great anxiety to me while endeavoring to steer & course after dark.

It is well worthy of consideration, whether this agitation of the compasses is at all to be attributed
to the absence of the sun, or is in any way occasioned by the presence of the aurora, which
phenomenon was rarely seen earlier than 9 p. ., and its greatest brilliancy was generally at
about 10, although the sun had then been set some hours.

On one occasion, during the prevalence of an anusunally brilliant aurors, at 10 p. m., Mr. Kendall
observed that the larboard binnacle compass would not remain steady at any point, while the
starboard one, by a bearing of the pole star, had decreased its accustomed error two points;
but on the following morning, by a besring of the sun, it was found to have regumed them.

N. B.—Up to this period, the error on this bearing had been eight points E.”.—Lyon, p. 167.

N. B.—Agitation of the compasses.

At Sea.—1Lat. 68° 80" N. Long. 63°'W. October 1, 1818. ROBERTSON.

“At eight in the evening the Aurora was seen in the true 5. S, W. to 8. §. E. At nine, the lumi-
nous appearance spread from 8. W., round by the 8. E. quarter, to N. E., in an arched form; the
contre of the arch 18° high, the luminous part of arch 8° broad. There was a very dark appear-
ance under the arch, through which the stars appeared with the same glimmering light that they
shone with through the luminous parts. Small bundles of sharp pointed rays were shot perpen-
dicular from all parts of the arch to.the altitude of 40°. About ten the arch shifted more
to the weatward, and soon disappeared; fresh breezes from W. 8. W.”—1 John Ross (Robert-
son), App., exxi.

N.B—1. At8p.m,eeenintrue 8. 8. W.to 8. 8. E.

2. At 9 p.m, from 8.'W, by 8 E. to N. E,, in an arch.
8. Dark appearance under the arch.
4. At 10 p. m., arch shifted more to W., and soon disappeared.

Near Rankin’s Inlot.—Lat. 62° 85’ 47’ N. August 32, 1847. Rk
“The Aurora was very bright last night. It appeared first to the 8. 8. E., moved rapidly north-
ward, spreading all over the sky, and finally disappeared in the north.

This agrees with’ what Wrangel asserts, ‘that the Aurora is affected by the wind in the same way
‘a8 clouds are.’ "——Rae, p. 188.
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Hudson's Bay.—Lat. 63° 45’ 44’ N. Long. 72° 84’ W. Beptember 29, 1894.  Lyox.

"4 At noon we obtained observations, and in the evening made the coast, which we neared suffi-
clently before dark to discern to be the North Bluff, from whence at 8 p. m. we took a departare
and steered southeast. .
Along the shore, a great number of very large bergs were obeerved, apparently aground, as if
driven to the northern land by the recent southerly winds,
We sailed past several during the night, which was exceedingly bright and fine, the stars ahining
* with uncommon brilliancy, and the Aurors being unusually splendid.”—Lyon (Voysge), p. 184.

N. B.—Aurora unusually splendid.

Fort Reliance.—Lat. 63° 46’ 39"’ N. Long. 109° 00’ 88’ W. 1888-84, 1834-85. Baoxk.

“The observations on this phenomenon the Aurora Borealis] were made, without interruption, during
#ix months in the years 1883-84, and five months in the years 1884-85; but, as their entire
insertion would occupy too much space here, I bave selected chiefly the instances possessing the
greatest interest from ‘the effect produced by them on the needle, and from the brilliancy and
eccentric motions of the coruscations,

That the needlo was constantly affected by the appearance of the Aurors, seems evident from the
facts thus stated ; and, on one occasion, indeed, this effect exceeded eight degrees. I abatain,
howerver, from drawing any inferences on this subject, and merely note down carefully, and with
a8 much precision as possible, the whole of the phenomena.

Brilliaot and active coruscations of the Aurora Borealis, when seen through a Aasy atmosphers,

~ and exhibiting the prismatic colors, almost invariably affected the needle. On the contrary, &
very bright Aurors, though attended by motion, and even tinged with a dullish red or yellow,
in o clear blue sky, seldom produced any sensible change, beyond, at the most, & tremulous
motion.’

A dense Aaze or fog, in conjanction with an active Aurors, seemed uniformly favorable to the dis-
turbance of the needle; and a low temperature was favorable to brilliant and active coruscations.
On no occasion, during two winters, was any sound heard to accompany the motions. ,

The aurors was frequently seen at twilight, and as often to the eastward as to the westward.
Clouds, also, were often perceived in the dsytime, fn form and disposition very much resem-
bling the Aurora.”—Back, p. 595.

N. B.—1. Needle constantly affected by appearance of the Aurors.
8. Aurora frequently seen at_ twilight; as often to the eastward as wostward.
8. Clouds often seen in dsytime in form of Aurora.

p————

Fort Reliance.—Lat. 62° 46’ 39"’ N. Long. 109° 00’ 88'° W. October 28, 1833. Baox.

« At 5h. 830m. p. m., while occupied in taking the transit of s star, I perceived the coruscations
streaming from behind a detached and oblong dark clowd in s vertical position at E. 3y S.
[magnetic bearing]. They issued slong an undulating arch 38° high, and spread themselves
laterally in beams north sad south. Amwother arch, brighter and narrower than the former,
suddenly emerged from W. by N., and passed between a nearly horizontal black cloud and the
stars, which were then not visible through the Aurora. I immediately looked at the needle,
sad found it slightly agitated, but not vibrating; on retarning, I was surprised to see the dark
horizontal cloud to the westward not in the same shape as before. It had now taken s balloon
form, and was evidently fast spreading towards the senith. On looking to the eastward, I
pevecived that a dark cloud there also was rapidly altering its appearance.

80 unusual a sight induced me to call my companions, Messrs. King and McLeod, and we saw the
dark broad mass from the westward gradsally expand itself, 50 as to meet the other, which was
3
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likewise rising, at or near the senith. The effect of the junction was a dark gray arch, extend-
ing from E. by S. to W. by N. across the zenith, and completely obscuring the stars, though at
each side of the arch they were particularly clear and twinkling.

In the mean time, the Aurora assumed every variety of form; such as undulating and fringed
arches, 80° to 50° high and more or less broad; with flashes a.nd beams at right angles to them.
The cloudy arch, too, was illuminated at and around its N. W. edges near the horizon, while
rays and beams played round its eastern extremity. In a few seconds, the part of this nearest
the horison, assumed a zigzag form, like forked lightning; and immediately the western extremity
sympathized, undergoing momentary transitions which defy description. Buch convulsions at
the extremes.soon affected the centre of the arch, which, becoming gradually faluter and fainter,
at last vanished entirely, leaving the stars to shine forth in all their brilliance. The detached
masses yet remained, though under various forms, and the Aurora nimbly played roand and
through them, especially the eastern one, until not the slightest vestige of them remained.”—
Ibid., p. 900.

N. B.—1. At 5} p. m., corascations from & dark cloud, E. by & !
8. Sters not visible through thie Aurors.
8. Needle slightly agitated. ) .
4. Datk clonds—one B.; ohé W
5. Meet at or near the zenith
8 anm&mli by B. ts W. bnr

Fort ReMance.—Lat. 630 48’ 89"’ N. Long. 1090 00 88" W.  1888-84, Kina.

“The Aurors Borealis, as s00n as evening sets {n, overspreads the ethereal space, as-if intended by
Provideiice to cheer the hours of darkness by its beautiful and varied eoruscations. For about
two hours after midnight, it was invariably obsefved by us to be most brilliant and active;
passing from east to west, or vice versd, and northerly; sometimes appearing in the form of a
splendid arch flitting across the heavens with inconoeivsble velocity, atid resembling the spiral
motions of a serpent. Then, suddenly disappearing, the veil of night would be at once diffused
aroiind; when, ag quick as the flash of a star, a thousand dancing lights would again be seen
playlng mysteriously through the gky, assuming s variety of forms and diversity of motion, of
which it is too difficult for an inanimate description to convey any ides.

It seldom appeared southerly, as if there was something in that part of the heavens which it dare
not approach; but, commencing in the edstern or sowtheastern horison——in which particular
it coineides with the remiarks of Pairy and Orantz—wonld slicot aéross the genith to the west,
and descend in s variety of forms to the moithern part of the earth, eovering the whole of that
portion of the concave with a brilliant light, while the opposite quarter of the hemisphere was
enveloped in darkness.

Notwithstanding the Aurora is most frequent in the severest weather during & calm, yet I have
seen equally vivid coruscitions when the wind was blowing & stilf breeze; and although directly
opposed to ita motions, far from being in avy way affected, it continued uninterraptedly on in
its accustomed eccentricity. At times there would appesr two currents in active motion from
opposite points, approaching the senith, where they formed a corona, presenting the appearance
of eo many snakes twisting with amasing swiftneu, while at the same time a fringed, undulating
srch, composed of numberiess bright rays, would be seen flitting with inconceivable velocity
from the horizon towards the zenith. Among them might be frequently observed streams of
light perpendicular to the horison, collected together, snd moving with even greater velocity
than the rest; which from their peculiar appearance have scquired the name of ‘merry dancers.’

The appearance of the Aunvora is not confined to an unclouded sky; it was frequently observed by
us in active motion when the heavens were partially obacured by a hasy atmosphere, and occa-
sionally perceived emerging from behind a dlack cloud.

Capell Brooke observed this peculiarity at Hammerfest; and we bad an opportanity of witnesaing
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the same sirange phonomenon at Fort Relisnce in November, 1888 ; at which time there were
#wo dark clouds in oppoaite directions, and the coruseations brilliantly stremming in a variety of
fantastic figures from behind them. The clouds in detached masses remained for some time
sssoming various forms, while the Aurors nimbly played round and through them uantil not the
slightest vestige of their presence remained. We had also frequent opportunities of observing
the appearances described by Parry, of long horizontal separations of the Aurors, resembling
80 many dark parallel streaks lying over it; which was evidently the dark indigo sky only, as the
stars were plainly visible.

I have often observed a gray Aaze, effectuslly obscuring the sky, suddenly give way to & mass of
light that illumined the whole face of the heavens, as if the atmosphere had instantaneogaly
taken fire, loaving the sky, after it vanished, of a dark blue color, and studded with twinkling
stars; while, on the contrary, the same gray mist has been poticed to take place on the sub-
,!idence of the Aurors, which was especially the case oa the 4th of April, 1884.

‘There cannot be & doubt but thet this meteor, from the intensity of its light, dims the stars; and
from the following fact it is equally cartain, that it oBsewres the sky also in the form of white
douds during the day, when its luminous appearance is eclipsed by the brightness of the san.

A mass of winte cloud was observed at 10 a. m. of the 28th of October, precisely similar in shape
to an Awrors of the previous evening, and sitaated.in the same place, at which time the sun was
shining brightly. Captain Back having placed himpelf in the shade of a Air-tree, imagined that he
saw a faint filmy arch of pale white issuing from it; and after watching more attentively, a pale
yellow arch was seen shooting from the mass of elond to the westward, and extending southerly

~to S E. by S, st an angle of 80°. Afterwards several detached radial clouds became visible
in the same point, which he more than omoe thought diffared much in brightness.

Clowds were often observed by us in the daytime, in form and disposition very aimilar to the Aurors,
especially on the 25th of last December [1888], when an arch of streaky and filmy clouds exactly
resembling its coruscations extended from esst to west across the zenith. Captain Parry was
also ‘struck with the general resembhnce to the form of the Aurors assumed by the clouds, in
the polar regions, at particolsr leuonl.’

It has slways been an interesting question with those who attempt to ascribe this beautiful phe-
nomenon to electrical causes, whether the Aurors be attended with apy sound or nosse; and
although many accurate observers have paid particular attention to this subject in various parts
of the northern hemisphere, yot the point is far from being settled.”—King, II, 90-95.

**On no occasion, during two winters, was any sound heard to accompany the motions of the Aurora
by either Captain Back or myself. Once or twice I thought a sound was audible, but afterwards
ascertained it to be the bissing noise produced by the sudden condensation of my breath into
fcy particles; and Captain Back several times positively declared he beard a whizzing noise
during the rapidity of the motion, until he convinced himself it was the faint murmoring only
of Anderson’s Fall that had deceived him.

That a change of color is peresphidle in the Awrora, is admitted by almost every author who has
described its appearance. I believe it, however, to be of rare occurrence; for, during two
swinters of five months each, notwithstanding scarcely a night passed away without our observing
this beautifal phenomenon, Captain Back and I only witnessed it vary from the flame or straw
color eight times; five of which it appeared of a red, and the remaining three respectively of an

+ indigo, lake, and orange color. In about the same lapse of time also it was noticed by Parry
to vary three times only, of which it appeared twice of a lilac, and once of a green tint.

‘Whether the magnetic needle be affected by the appearance of the Auror or not, still remeins in
doubt. There are different opinions upon the spbject, spd the ohservstions taken by Captain
Back and myself have not yot begn rednced by the Professor who bas undertsken to work them.”
~King, II, 96.

“In my bumble opinion, there are not sufcient facts yet collected to justify ws in coming to any
conclusions, either as to the effect of the Aurors on the magnetic needle, or as to the most favor-
able situation for solving that problem.

Accarding to Captain Back, who witnessed the Aurora st Forts Franklin and Enterprise, that
meteor was not only more brilliant, but the streams of light more rapid, st Pmlhlhnceﬁnn
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be had observed it at either of the former places; from which circumstance it might be inferred
that the 62d parallel of latitude s even more favorable for the sppearance of this phenomenon
than the 65th. 1If, as has been stated, ‘a low temperatare is favorable to brilliant and active
coruscations’ of the Aurors, it is to the eastern extremity of Great Slave Lake that observers
should direct their course to further this very interesting inquiry, as in that situation & more

intense cold was expetlmd by ten degreu than had ever bgfore been registered.”—King,
11, 98, :

Fdrt Rellanoe~Lat. 63° 46’ 39'' N. I.ong 109° 00’ 88"’ W. Wiaters of 1888-34 md 1884-85.
Kixa.

1t fell to my share, during the two winters the expedit!on remained at Fort Reliance, to register
the position of the needle one thousand and fifty times; but, as the subject will lhorﬂy be brought
before the Royal Society, Ilhtlloﬂoronlyafewremuh.

I have sometimes observed the meedle guite stationary, when the whole concave hds been Mumined
with brilliant and active coruscations; aud at other times witnessed it moving Xorizontally several
degrees, withott the least nppeuanob of an Aurora, although, from the deep indigo color of the
sky, it must have been seen had it been present. The same anomaly was remarked in a hazy
stmoaphere.

Daring the prevalence of counter currents, the needle was observed to dip, by estimation, at least
ten minutes. On one occasion, however, the same action was apparently cdused by applying
the finger to the front glass of the frame containing the needle.”—King, IT, 101.

Thermomoter at Fort Reliance, January, 1884,

Day. Highest.  Lowest. | Day. Higheat. Lowest.
.. . . . —82.00 - —47.00 | 17T . . . .—45.00 —70.00
12 . . . . —400 5695 | 18 . . ., ..—88.00 —45.00
18 . . . ..—50.00 ~59.50 19 . . . . —8600 —54.00
4 . . . . —47.00 —59.00 20 . . . .—9200 —50.00
15 .. . . —4485 5300 | 81 . . . .—86.00 —49.75
16 . . . . 5250 .-6800 [ 98 . . . .—2500 —48.00

Back, p. 568.

Hudson’s Bay (Rowe's Welooms).—Lat. 63° 15’ 44’ N. Long 89° 8’ 80’ W. September
5, 1834. Lyoxn.

¢ In the evening, & bright arch rose iri the sorthwest, and we qnickly found tluttho gale had shifted
with increased violence to that quarter. By night, not- a cloud was to be seen, and there was
every indication of a decided northwest gale.”—Lyon (Voysge), p. 85.

N. B.—Bright arch in northwest.

Southern Greenland.—Winter of 1888-39. Graan.

“The northern lights (Aurors Borealis), s remarkable and besutiful phenomenon of which the
inhabitants of the greater part of Europe can form no adequate conception, are in Greenland
and Yoeland a thing of every day occurrence, and serve materially to indemnify the Polar regions
for the want of solar light experienced by them, in consequence of the long absence of the sun
below their horizon. ®

It may be asaid to be of two kinds; the one appearing uniformly between the msgnetic E. 8. E.
and 8, W, or, W. 8. W, in the form of & luminous arch, shining with a steady and more or
less vivid llght, its highest belng, in the magnetic South, from 10° to 30° above the horizon,

~
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and its legs seeming to rise out of the ocean. From this arch usually diverge rays towards the
zenith, or & point in its vicinity. This description of Northern Light is colqglees; and I think
1 have observed that it usually precedes, but still oftener follows after, some great change of
temperature, especially from thaw to frost. .

The other sort of Northern Light, whichb, still more than the former, seems to stand in connec-

~ tion with barometrical changes, flits from place to place in the semblance either of light lami-
nous clouds agitated by the wind, and through which the light appears to diffuse itself with &
sort of undalating motion, or of flaming rays, flashing, like rockets, across the firmament, most
commonly upwards in the direction of the senith, or, finally, like & serpentine or sigsag belt
of vivid, undalating light, frequently colored, which at one moment is extinguished, and the
mext relit. The most beantiful of this class of phenomens, meanwhile, is the Corena, & lumia-
ous ring near the senith, of from 3° to 8° in diameter, with rays diverging in every direction,
like prolonged radii, from its centre. This highly interesting phenomenon seldom lasts longer
than a few seconds, at the expiration of which an explosion, as it seems, takes place, scattering
the luminous matter in every direction, and extinguishing it. The centre of the Corona I found
t&be invariably situated to the east of the meridian, at an elevation of from 814° to 834° above
the horizon.

‘When the Aurora displays itself in all its splendor, its light is brighter than that of tho fall moon.
It bas been asserted, that this phenomenon is sometimes accompanied by a low, hissing noise.
I myself, in fact, have often heard the sound, but am satisfied it has nothing to do with the
Aurors, but proceeds partly from the ice, partly from the wind sweeping over the snow and
lng-clad hills.

‘Whenever s more than ususlly vivid Aurora displayed itself, I made a point of taking messures to
observe its effect on » magnet suspended by a silken fibre, but never detected any agitation or
alteration in the direction of the latter, that could be attributed to this cause; though, I must
add, that in making some like experiments, in the years 183834, at the Colony of Good Hope,
situated in lat. 69° 14, I did think that some such effect was perceptible.

That the substance-matter of the Aurora Borealis is liable to being acted on by the winds prevailing
in different atmospheric strata seems evident, from the phenomenon itself, and as the changes
of the weather depend again, in some degree, upon the winds, it is probable that a connection
exists between them and the phenomenon of the Aurora. Many have hence inferred, that the
appearance of the latter may safely be regarded as s prognostic of the former. This opinion,
however, is, as far as I am aware, by no means well founded; and, in fact, all that may be
securely relied on, with reference to this subject, is what follows:—

1. When the Aurors Borealis is vivid, and displays a variety of colors, boisterous or bad weather
may be expected, and the wind may be looked for from that quarter where the Aurora bas dis-
appesred, or been extinguished.

9. When, after a long absence, an Aurora Borealis appears between 8. W, and 8. E. in the form of
an arch, from 10° to 20° high, and glowing with a steady light, it is a proguostic of approach-
ing frost.

The Greenlanders have a singular superstition connected with the phenomenon of the Aurora
Borealis. They conceive it to be the spirits of the dead, playing at ball with the head of a
walrus, and fancy that it draws nearer to them when they whistle,—a saperstition at all events
not more absurd than the idea long, and, indeed, still, prevalent in some parts of Europe, of its
being ominous of war, pestilence, or famine.”.—Grash, p. 53.

Beresov (Russis).—Lst. 64° N. Long. 65° W. December 1, 1828. Eaman.

“In order to determine the magnetic declination, I observed, about eight o’clock in the evening,
the passage of the pole-star through the transit instrument. A few minutes after the observa-
tion was concluded, the clouds, which had hitherto obscured the lower part of the northern sky,
disappeared, and we saw in their stead, a brilliant Auroral light.

Towards the horizon there was still some darkness, but above that there was bright light, which
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rose highest at s point about 27° west of the .astronomical, 88° west of the magnetieal, north ;
the gresteg elsvation being about 6° above the borizon ; and from tha.point an jrregular arch
of light extended downwards on both sides of the horizon. Extremely vivid bands of light,
from half to three quarters of a degree in breadth, shot up frequently from different points of
ihe arch, I conld not perceive, however, that these radiations converged towsrds the zenith:

on the contrary, thoss from the eastern side of the arch seemed decidedly to tend towards
poiutuu of she genith ; thase frem the western side, in like manner, to Jean westwards, just
o8 if they had all diurgedfromngdntbelo,vtbehodzonmdwithmthumh.

These phenomens continned, without any change of chazaoter, the whole night, ¢ill near sunrise,
whea the aky became clowded. In every part of the fixed arch, the light was in unceasingly
tremnlons motion; its brightness increased from time to sime, and at those moments the radiated
pillars of light also rose higher and brighter then usual. = The color of the light was yellow-red,
ond underwent but little change. About twenty-five minutes past ten, the apparent width of
-Ahe region of the hesvens filled with light was messured, and was ascertained to lie within the
WMcheludN 16°E..nmiN.86°W. .

» » » x®

The fact tha.t, in the pment instance, neither the middle of the eoruscating area, nor the point of
the heavens from whick proceeded the sttraction for the south end of the needle, lay in the
veriical plane of the magnetic meridiap; but that while the polar light inclined to the west of
that plane, the attracting point was distant abont 25°.8 from it towards the east, acquires im-
portance from the unanimous and distinct assursnce of the people of Beresov, that they are
accustomed here to distinguish between two kinds of Polar Light. The one, like that seen
to-day, which appears on the western side of the sky, is always fainter and lower than that
which shows itself east of the meridisn. The latter, which is sometimes observable for months
together throughout the night, begins regularly about the time of the greatest cold, ‘and is often °
so elevated and so bright, as to frighten the animals in the sledges.

December 8.—The people of Beresor all maintained that the Polar Light of yesterday announced
the return of the regular cold, and this prediction was confirmed to-day in a remarkable manner.”
~Ermgn, I, 851-853.

p——————

Good Hope (Greemnland). —Ld.. 64° 10’ N. Long. 61° 48’ W. August 1, 1761—August 21,
1185. (CRmaNTZ

* And even if the moon does not shine in the winter, the northern lights, with their sportive streams of
variogated colors, often supply its place still better. I will not enter into the illustration of the
origin of this wonderfal phenomenon, but only observe so much, that neither I nor those that
have lived many years in this country, have ever seen the true Aurors Borealis, or Northern
Lights, make their appearance in the north or northwest (except a faint blue glance over the
horizon, which might arise from the reflection of the sun), but they have always sprung up in
the east and southeast; from whence they have often, if not always, extended over the whole
‘horizon a8 far as the northwest, and sometimes they mey be seen in all the four quarters of the
sky at once. Consequently, they have a quite different situstion to those that are observed in
Norway, Lapland, Russia, and all the other conntries of Europe.”—Crants, I, 48.

N.B.—1. Aurora never makes its appearsace in N. or N. W.
8. It always springs up in E. or 8. E

Reykiavik (Iceland).—Lat. 64°10° N. Loog. 31° 25’ W. Winter of 1814-15. HxxnemsoN.

“The moat striking aerisl phenomenon exhibited by an Icslandic winter, is doubtless the Aurora
Borealis, or northern lighta, which sre here secu in all their brillisney and grandevr. I had an
opportunity of contemplating them almost every clear night the whole winter, sometimes shoot-
ing across the hewisphere in a steaight line, and presenting to the view, for & whole evening, one
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vast steady stream of light; but more commonly they kept dancing and remning about with
asmazing velocity, and a tremulous motion, exhibiting, ss they advanced, some of the most
beautiful curvated appearances. On gaining one poiut of the hemisphere, they generally col-
lected as if to muster their forces, and then began again to hranch out into numerous ranks, which
struck off to the greatest distances from each other as they passed the zenith, yet so as always
1o preserve the whole of the phenomenon in an oval shape; when they contracted nearly in the
same way a8 they expauded; and, after uniting in & common point, they either returned in the
course of a few minutes, or were lost in & stream of light, which grew fainter and fainter, the
nearer it approached the opposite side of the heavens.

They were mostly of a dunnish yellow, yet often assuming mixtures of red and green. When they
are particularly quick and vivid, a erackling noise is heard, resembling that which accompanies
the escape of the sparks from an electric machine.

They almost always took their rise from the summit of Mount Esian, which is about due nortAeast
from Reykiavik, and proceeded in a southwest direction. - When visible the whole length of the
bemisphere, they were uniformly strongest towards the north and northesst, and were always sure
to be seen in that quarter, when they appeared nowhere else. Ouce or twice I observed them in
the south, but they were very faint and stationary.”—~Henderson, p. 277.

N.B.—~1. Aurora alwnyntookihrhoinN B
2. And proceeded in 8. W. direction.
8. Always to be seen in N. or N. E. when they appeared nowhere else.
4. Once or twice observed it in 8., but they were very faint and stationary.

.

uehn&—lsso-sx. THIENEMANN,

“Dr. L. Thienemann, who spent the winters of 1890 and 1831 in Icelsnd, made numerous obser-
vations on the Polar Lights. He states the following ss some of the general results of bis
observations :—

1. The Polar Lights are nitnoted in the lightest and highest clouds of our atmosphere.

2. They are not confined to the winter season or to the night, but are present, in favorable cir-
cumstances, at all times, but are distinctly visible only during the absence of the solar rays.

8. The Polar Lights have no determinate connection with the earth.

4. He never heard any noise proceed from them.

5. Their common form, in Yceland, is the arched, and in a direction from N. B. to W. 8. W.

8. Their motions sre varions; but always within the limits of the elouds containing them.”—Am.
Journ. 8ci., X, 187.

. .

" North End of Hunter's Porhso.—ht. 64° 6’ 4 ‘l" N. Long. 118° 38’ 9’ w. Angust 14,
1820. FrANKLIN.

“ At eight p. m., a faint Aurora Borvalis sppeared to ths southward. 'The night was eold, the wind
dmtgme W.7—1 Frenklin, 819.

N. B.—1. Faint Aurora to the southward.
2. The night cold.
8. Wind from northwest.

Near Fort Enterprise.—Lst. 64215’ 17 N. Long. 118°%' 89"’ W. Aug. 18,1830, Franxuiv.

““ At ten p. m., the Aurors Borealis appeared very brilliant in an arch across the zenith, from north-
west to southeast, which afterwards gave place to a besatiful corona doreaks.”—1 Franklin, 221.

N.B.—1. At ten p. m., Aurors very brilliant in an arch across the zenith, from N, W. to 8. E.
2. Gave place to & beautiful corona borealis.
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Rowe’s Weloome.—Lat, 64° 16’ 37/ N.- Long. 87048’ 46" W. September 9, 1824. Lvow.
“Rain fell heavily with the gale, and our prospects were most unpromising, when, at ten p. m., a

" low red line was observed to the westward.

It slowly arose as an arch, and the whole of the black clouds began to recede from our heads.
A blue and transparent sky in the west, soon discovered a few stars shining, and, in half an
hour, the gloom which had shadowed us fell like & dark cartain to the eastward. As it sank,
the fall moon burst from behind it with the greatest brilliancy; and, in less than an hour from
the first welcome appearance of the fiery streak on the horizon, not an angry cloud was to be
seen.

A magnificent Aurors, composed of all the prismatic colors, flashed wildly and beautifully for a
short perlod, and, as we expected, & heavy northwest gale succeeded to that from the south-
ward."--Lyon (Voyage), p. 91.

N.B.——1. At ten p. m., & low red line to the W.
2. It slowly arose as an arch.
8. All the clouds went to eastward.
4. In an hour from the appearance of the fiery streak, not a clond to be seen.
5. Magnificent Aurors composed of all the prismatic colors.
6. And, as we expected, a heavy N. W. gale succeeded to that from S.

Fort Enterprise.—Lst. 64° 28’ 24’ N. Long. 118° 6’ W, December, 1820. FRANKLIN.

“The Autrors appeared with more or less brilliancy on twenty-eight nights of this month, and we

were also gratified by the resplendent beauty of the moon, which, for many days together, per-

" formed its circle round the heavens, shining with undiminished lustre, and scarcely disappearing
below the horizon during the twenty-four hours.”—1 Franklia, 257.

N. B.—Aurora appeared with more or less bnlluncy twenty-eight nights of the month.

Fort Enterprise.—Lat. 64° 38’ 24’ N. Long. 113° 6’ W. January—May, 1831, FrANELIN.

“ General Remarks.—So few observations of the Aurors Borealis in high northern latitudes have
been recorded, that I trust a minute account of the various appearances it exhibits, will not be
thought superfiuous or uninteresting.

The remarks of the late Lientenant Hood are copied verbatim from his journal. They speak
sufficiently for themselves to render any enlogium of mine unnecessary.

To this excellent and lamented young officer, the merit is due of having been, I believe, the first
who sscertained, by his observations st Basquiau Hill (combined with those of Dr. Richardson
at Cumberland House), that the altstude of the Aurora upon these occasions was far inferior to
that which Aad been assigned to it by any former observer.

He also was the first who satisfactorsly proved, by his observations at Cumberland House, the $m-
portant fact of the action of the Axrora upon the compass needle.

By his ingenious electrometer, invented at Fort Enterprise, he seems also to bave proved the
Aurora to bs an electrical phenomenon, or at least that it induces a certain unusual state of
electricity in the atmosphere. '

The observations of Dr. Richardson, independent of their merit in other respects, point peculiarly
to the Aurora being formed at no great elevation, and that it is dependent upon certain other
stmospheric phanomem, such as the formation of one or other of the various modifications of
cirro stratas.

With respect to my own observations, they were principally directed to the effects of the Aurora
upon the magnetic needle, and the connection of the amount, &c., of this eflect with the position
and appearance of the Aurora.
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I’have been anxious to confine myself to & mere detail of facts, without venturing upon any theory.
My notes upon the appearances of the Aurors coincide with those of Dr. Richardson in proving
that the phenomenon is frequestly seated within the region of the clouds, and that itis depend-

- ent, in some degree, upon the cloudy state of the atmosphere.

The manner in which the needle was affected by the Aurora will need some duuiption. The
motion communicated to it was neither sudden nor vibratory. Sometimes it was simuManeous
with the formation of arches, prolongation of beams, or certain other changes of form, ot of
activity of the Aufors; but generally the effect of these phenomena upon the needle was not
visible immediately, but in about half an hour, or an hour, the needle had attained its maximum
of deviation. It retarn to its former position wes very gradual, seldom regaining it before the
following morning, and frequently not until the afternoon, unless it was expedited by another
arch of the Aurora operating in a direction different from the former one.

" The‘ bearings of the terminations of the arches are to be taken with considerable allowance.
"* They were estimated by the position of the Aurors, with respect to the sides of the house, the
sngles of which had been previously determined. The bearings given in the whole of my
" observations refer to the magnetic meridian, sud are reckoned from the magnetic North, towards
the East, round the whole circle, which it is conoeived will afford a means of more readily com-
- puting the horisontal extent of the arches. :
It is to be noticed, that the bearings given by Dr. Rlcburdaon and Lientenant Hood are true,
 and not msgnetic »—1 Fraoklin, 589.

N.B—1. Altitnfle of Aurora far inferior to that assigned to it by former observers,
' 2. Action of the Aurora on the compass needle.

8. Aurora an electrical phenomenon.
4. Aurora formed st no great elevation; dependent on formation of cirro stratus.

Fort Enteryﬂu.—Lat. 64° 28’ 94'' N. Long 118° 6’ W. January—May, 1831, Frankunw,

“ Obsorvations om the Aurora at Fort Enterpﬂu extracted from the Journal of Captain Franklin.—
The forms of the Aurora Borealis, during the winter, have been £o various and fieeting, that it
is impossible to comprehend them in a general outline; and the inferences I have drawn on a
subject, rupecﬁng which I bad not preptrod my mind by previou study, are offered with diffi-
dence.”—-1 Franklin, 549, - -

“Before adverting to the effect of the :Aurora on the needle, I must premise that the arch-like ap-
pearance of the Aurors, noted in the daily remarks, did not always resemble & portion of s great
circle; but, on the contrary, frequently crossed the zenith, without originating and terminating
in opposite points of the horizon; and slthough the geneéral arrangement of the parts gave the”

. ides of an arch, yet this arch was freqnontly broken, and its portions disconnected.

The color of thess arches varied from gny to a lively yellow, and in clear westher the light emitted
was generally observed to be more brilliant and dense than when an oppodu mto of the
atmosphere existed.

The horizontal bands or masses of light mentioned in the notes, appeared indiscriminately in every
quarter of the sky, and at different elevations; they more frequently originated or terminated in
the magnetic east or west, but not invariably so; and we have seen them on more than one
occasion begin and end in the maguetic meridian. Their light varied much in density, and was
generally of a yellowish hue.

The srches and horizontal bands of Aurvors oeunondly separated into parts or beams, which had
o quick lateral motion. At such times the colors were generally most vivid, and now and then
prismatic. The extremities of these beams did not appear to point uniformly to any particular
part of the sky, bat to depend entirely upon the direction of the arch which they composed.

The term ‘beam,’ used in the notes, does not always allude to the appesrances just mentioned, but
is also applied to the commencement of an arch when it appears in an uniform stream of light,
4



% RECORD OF AURORAL PHENOMENA,

i-ningfmmtbehcrim and befare it has atiained an altitade uncim to give it sn drched
form.

Theorcbuoftbouma most comsmouly traversed the sky nearly at right mylatothaagnmc
meridian, but the deviations from this divection, as has heen already stated, wers not rare; and
I am fnclined to consider that thess different positions of the Aqrern have considerable uwmwo
upon the direcion of the needle.”—-] Franklin, 650. .

“In one instance only, s complete arch was formed in the magnetio meﬂdmn in another, the beam
shot up from the magnetic north to the zenith; ud,ubuldmma,ucwaqmudtowards
the west.

The needle was most distarbed on February 18, p. m., apd o o time when theAn:ou was dis-
tinatly scen passing detwesn a stratum ¢f clowds and the earth, or ot least illuminating the face
of the clouds oppesed to the observer.

- This snd several other appearances, vecorded in the accompanying notes, induced mto infer that
She. distance of the Aurera from the earth varied on different nights, and prodaced & proportionate
. offoct on the peedle.

When the light shone through a dense Basy stmosphers, when there was & halo round the moon,
or whep & small snow was falling, the disturbance was generally conaiderable; and on certain
‘hasy, cloudy nights, the needle frequently deviated in a considersble degres, slthough the Aurora
was not visible at the time.

Our observations do not enable us to decide whether this ought to be stiributed to an Anron con-
cealed by s cloud or haze, or entirely to the state of the atmosphere. Similar deviations have
been observed in the daytime, both in s clear and cloudy state of the sky, but more frequently
in the latter case.

Upon one occasion, the Aurora was seen immediately after namt, whilst the bright daylight was
remaining.

A circamstance to which I attach some importance must not be omitted. Clouds have been some-
times observed during the day to assume the forms of the Aurors, sud I am inclined to connect
with the appearance of these clouds the deviation of the needle, which was oeeniondly remarked
at such times.

An Aurors sometimes approached the lenith withowt predtmag any change in the position of the
needle, contrary to the general effect, whilst at other times a considerable alteration took place,
although the beams or arches did not come near the zenith. The Aurors was frequently seen
withont, producing any perceptible effect on the needle. At sych times its appearance was that
of an arch or an horizontal stream of dense yellowish light, with little or no internal motion.”—

. 1 Prankln, 551.

] Aave not heard the noise ascribed to the Anrora, bat the uniform testimony of the natives and of
the residents in this country induced me to believe that it is accasionslly audible. Tbe circum-
stance, bowever, must be of rare occurrence, as is evidenced by our having witnessed the Aurora
upwards of two hundred times without being able to attest the fact. I was almost inclined,
last year, to suppose that unusual agitations of the Aurors were followed by storms of wind;
Rut the more. extended opportunities I enjoyed of observing ‘it in 1881, at Fort Enterpnse,
have oonvineod me that no such inference ought to have been dnwn '—1 Franklin, 558.

O——

Fort Enterprise.—Lat. 64° 38’ 34’ N. Long. 118° ¢’ W. Jsunary—May, 1881 FRANKLIN,

“ Notioes of the Appearances of the Aurera at Fort Enterprise, exiracted from Captain Franklin's
" Journal.—The following appoarsnces of the Aarora Borealis were moted at the times when
the position of the horizoutal needle was observed. They have been described as they appeared
to the eye, without any regard to perspective. The bearings of the terminations of the arches
or beams, are reckoned from the magnetic north towards the esst and soutb, round the whole
olrcle.

Jan. 19, 1881, midnight. A very faint arch in the senith, lying 834°and 144°. The sky cloudless.
14th. At Th. 30m. p. m., the Aurors first appeared in & patch bearing 2799, from which darted a

4
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slender faint besat, that passed abont 4° east of the senith and then instantly dissppesred. A
horizontal stream extended from $79° to B4°, elevated abont 20°. At 8k, 90m., » faint corus-
cation across the genith. At 11h. 30in., & brilliant, irregular, wreathed atch across the senith,
from 279° to 99°, the interior motion passing rapidly from the horixon at the former bearing to
the lattér. Soun sfterwards, this arch twisted round, 5o that its extremities were directed to
192° and 984°; the Internal motion very rapid. At 11h. 80m., the coruscation bad removed
from the zemith, and appeared iu a line parallél to the horizon, extending from 999 to 284°.
At ifduight, borisontal stresmss from 990 to 284°, and from $79° to 384°; but the latter had
the greater elevation. The needle deawn considerably to the westward. Jost as T had feft the
 instittindat, & Skish durved from & beat 118© towards the zenith, and instantly a different Aurors

_ sppeared tinged with the prismatic colors, having an sgitated circular motion. A few seconds
afterwards, s beam flashed from $79°, and united with that which shot from bearing 118°;' and

© thén & continucus thorgh ifreguliie wreh Was forined from the one horiion to the other, dnd the
‘Hhterior motioh padsed rapidly from both thewe extremitien towhrds the senith. As long as the
arch continued in that direction, the needle poiatod &s at midnight; but in aboat two minutes,
the arch desvended towards the ewst, and thén thé needle gradually returned eastward to its
seio, n which position it remained ustil thie coroitation had disappedred.

At 1h. a. m., Aurors visible in patches 379° and 9¥°, and b beaui 846°; the needle then stood at
8480 18, lming moved eastward 84’ since midnight. At 9h. p. m., January 15th, the needle
bad attained the uwusl position st ihaut hour; the Aurors them appeared in the genith. At
midnight, & waving frrégular arch continued across the senith from $79° to 99, and a rapid

~ interior motion passed from the former to the latter direction. Motion of the needle westward.

16th. At 1sh. 30m., faint wirenms from 999, inclining to the westward.

20th. At 11h., at areh orosed the senlth; and at midnight, o patch sppeared 840 lying parallel
to the horfzon.

Sist. An arch fot 99° to 3150, elevhtion about 10°. At miduight, a broad patch in the senith.
Stender beams rose from 984° and 810, which wete prolonged to the menith, snd came almost
hcomﬂththllmwuthQMeum,i!owmhpromdodmﬁﬂtosw Between
nine sod mideight, the necdle moved westwiird 8% minates.

294. At 9. p. mi., an arehed borizontal stresm fromi 110° to 54°. At wildnight no Aators per-
ceptible, Mthemdlewahm;edlnpoaﬁon

484, 5h. p: m. A brilliant axeh across the zenfth, from §79° to 999, compostd of slender beams
“Tylng puraliel to sach other. Themddonplnd from 99 to the sénith. “This drch separated
“in the senith, The westward part disappeared edtirely, but & colusin of lght remuined at 99°.
~Motion of the needie mm At 18y, tidck husy ‘westlrer; no Aurora visble. - Needle
tisd toved eastward.

~ 24th, %h. p. m. Two low arches extending from $9° to 178°. At midnight, the coruscations were

generally diffased over thé upper part of the sky; but the stresms traveried the senith in a

different direction from the course they more frequently take, and their extrémities were at 54°

snd $34°. The most conspicucus beam, rising 245°, proceeded to the zenith, and curled round
ooaleointtowuan The next in brilliancy came from bearing 789, which also crossed
the zesith, but did not umits with the other beam. There were two other streams of light
running in the same direction. The needle had moved 48’ esstward since nine, and in & con-

Mnywtheomitmnyfonowdvhnvuﬁedmhu eromsed the zenith at about

© 2190 or 8340, :
25tl| $h. p. m. A birilllint curve; tetminations 834° and 180, elevation about 50°. Several beams

: Mmﬁhme,pwﬁgmm&m At 11k, & beam rose at 879°, passed

over thie senith to 99°, then ren Norisontally, and formed an Irfegular band from 99° to 171°.
- The portion of light at 99° was stratified by intervening layers of clouds.
" $Tth. A beam elevated sbout 139 at midnight whilst ssiow was falling.
28th, 9h. p. m. An arch from 99° to 849°. At 11h., the coruscation generally diffased Over the
south and eastern parts of the sky, which seemed to have proceeded from s slénder beash bearing
99°, from whence s flash darted to the zenith; which fnstantly dilated into & broad siass of light.
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At midnight, an elevated arch and a low convex stream extended from.99° to 200°. A beam
at 94° pointing towards the zenith. Needle stationary.

. 20th. At 11}h., & broad arch .across the senith from 99° to 8570, aad & horisontal fnnpd belt

from 99° towards the east, st o low elevation. At midnight, the 8. E. portion of the sky was
occupied by a dense mass of light, which resembled an open fan branching upwards. A stream
shotfromtheenhmputofit sad proceeded in an arch to 290°, the centre being elevated 70°.
Several patches in the zenith parallel to this arch. In two minutes afterwards the fan disap-
peared, and s brillisnt curved stream darted forth at 1109, and shot to the westward ; its eentre
bore 1889, elevated 25°.

80th. An arch across the zenith from 802° to 1210 but the extremities did not spproach either
horizon by 20°,

8lst. At 9h. p. m., two homontul bands of light exunded from 99° to 212°, the lowest being
elevated 8°, The 8. E, end was wavy, and it appeared as if several beams had been twisted
togothu There was also & beam at 30%°, directed towards the zenith. At midnight, an ellip-
tical arch proeoedod from 99° to 279°, by the south and westward, at a low elevation. Several

4 ltrelmu issned from this band between 279° and 2450, each pointing towards the zenith. This
arch separated after & fow minates, and then two parallel arches were displayed having the
same direetion. - Blight motion of the needle eastward.

Febrnu'y 1st. At Ilh., an arch scross the senith from 279° to 99° for s conoidersble ‘time

_stationary. ~ This arch doueended to the vutvm'd s few minutes before midnight, and when at
s elontion of 00 it disappesred. The stars were perfectly visible through the column of
light. Needle stationary.

9d. A4 iniduight, s stresm spread from 110° £o 8610, asoending gradually from the hotizon to an

elevation of 80°. . The stars appeared through the light with undlmhhhed brillianey. .

8d. At 9h. p. m,; Aurora commenced by o brilliant arch across the zenith, from 279° to 99°,
extending to etch horigon; which remained stationary and motionless for everal minutes. By
midnight, the coruscation was generally diffused over the sky. _A broad brilliagt band, elevated
10°, extended from 99° to 200° through an arch of about 279°. . An illuminated curve branched
from the latter termination, which pointed to 245, and from this bearing & beam shot across
the senith towards the oppoaite direction; but it had not proeeoded above five degnu eastward of
the genith, when it suddenly tarned to the north and assumed & scroll shape. . The needle imme-
diately moved eastward, which is the same direction it had been observed to follow on January
14th, when the streams of light appeared in neatly s similar position in the zenith, namely, lying
‘east and west true, or about 54° and 284° magnetic bearings, but in & contrary direction to that

- in which it bad been observed to move when tho arches crossed the zenith, having their extremi-
ties at 279° and 99, or at 834° and 144°." This coruscation remained for several minutes,
when the vertical arch disappeared, and & band was presented lying parallel to the horizon from
213°to 279°. Shortly afterwards, & similar band of light proceeded from 76° to 834°, and the
horizon was almost encompassed with a hrillisnt sone; color pale yellow. No motion of the
Aurdrs perceptible.

4th. At midnight, s faint slender beun arose st 290°, and flashed to the unith ttthe same
instaut, another proceeded from 99° to an elevation of 50°. A broad low stream of light from
76° to 846°, and a faint belt from 189° to 934°. No change was perceived in the needle.

5th. Thoutmuphmverydem&ndhuy The needle had been disturbed in the night, and
showed this morning & considerable change of position. At midnight, Aurora gleamed through
- the hase in two arches, the extremities 54° and 334°, and they passed the senith. One of them
tarned towards the north, and the other towards the south. The needle moved to the eastward,
as on February 8d and January 14th, when the Aurora appeared in s similar position.

6th. At midnight, Aurors was perceived across the renith, 379° and 99°, gleaming through a
very denss atmosphere, and when snow was falling. Two stars only were visible. Motion of
the needle since 9h. p. m., 38’ westward.

8th. A faint stream at 99° towards the zenith.

9th. At %h. p. m., s boam at $90°. At 11lh., » broad arch traversed the zenith from 390° to 110°,
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- which remained until 45 minutes after midmght, and then disappeared at bearing 98°. Motion
of the needle westward. . -

10th. At midnight, an arch membling s horn-lhoe the extremities of which bou 99° and 76°.
From each of these points streams were projected acroes the zenith towards 2909, but they did
not reach the opposite horizon. They were of a faint grayish-yellow color. The stars shone
brilliattly throngh the colamns of light. Moon very bright. The needle was not the least
affected. I have observed that the needle is usually most disturbed by the appearance of the
Aurors in dense hazy weather.

11th. At 8h. P. m., & cloud extended in an mh from 99° to 979°, elevated 80°, which bore a
strong resemblance to the Aurors, particularly at the end at $79°, from whence some beams

~ were projected towards the senith. The needle was not affected.

~ 18th. At 8h. 80m. p. m., faint carved streams in the zenith. At 9h., an arch from 99° to 379°,
oxlctly gimilar in l!npe to the cloud seen yesterday.. The color rmmbled the halo round the

The needle was not affected. At 11h. 40m., the coruacations occupied a cousiderable
portion of the northern part of the sky, lying in pcnllel arches from 76° to $79°. The centre

. one was brilliant, and the motion, resembling a volume of smoke, passed from the former bearing
towards the latter. Some arches appeared in the zenith lying 65° and 345°, and flashes darted
with instantaneous motion from these towards the point to which their extremities were directed.
The needle betrayed a alight motion eastward. At 18h., a broad band of light from 808° to
540, elevated 20°.

18th. The stmosphere was so denso. this night that the sun were eompletely obscured, and the
edges of the moon could only be faintly teaced through the hm At 9h. p. m., there was not
sy appearance of the Aurors, and the needle rested at 348° 80', ita usnal pocmon at this hour
when undistorbed by the Aurors. At 11b. 80m., faint streams of light gleamed through a
large portion of the heavens, both in the senith and near the horison, and immediately afterwards
brillisnt coruscations burst forth of the most agitated kind. . At 11h. 40m., a horizontal stream
extended from $79° to 819, and the auterior motion, similar to rolling smoke, passed from the
first point to the latter. The needle was now drawn 8° 80’ to the eastward, or as far as 845°
00'. . At 11h. 50m., there appeared another stream of irregular shape, which proceeded from
979° in & line nearly parallel to the horizon, until it curled round at 9°, or near the direction of
the magnetic meridian. The interior motion flashed along this stream with the utmost rapidity.
The needle moved now to 843° 50’, or 4° 40’ eastward of its first position; and, during the

" appearance of this coruscation, I perceived the needle to oscillate between 848° 50’ and 844°

'40'; and it may be remarked this was- the only occasion on which & vibratory motion was
oboerved " On the dissppesrance of this display, brilliant semicircular curves were presented in
thé same quarter, ornamented with all the prismatic colors. At 11h. 56m., the needle bad
receded westward as far as 847° 00’. The important fact of the existence of the Aurora at a

. less elevation than that of dense clouds, was evinced on two or three occasions this night, and
particularly at 11b. 50m., when a brilliant mass of light, variegated with the prismatic colors,
passed between an nniform, steady, dense cloud and the earth; aud, in its progress, completely
concealed that portion of the cloud which the stream of light eoverod until the coruscation had
pessed over it, when the cloud appeared as before.

Tho obeervations of this evening seem to corroborate the remark which 1 had previously made,
that the direction in which the needle moves appears to depend on the position in which streams
of Aurors are placed, and the quantity of the effect upon its proximity to, or distance from, the
earth. When the extremities of arches lay near the bearinga of 284° and 54°, the needle moved

- oastward; and when near the bearings 834° and 144°, or 279° and 99°, the motion of the
peedle was westward. . Both of these facts were shown to-night. At the first display, when the

. .extremities of the arches pointed mear $84° and 64°, and the interior motion followed the

- same direction, the needle moved eastward as far as 345° 00’ ; but after midnight, the corascs-
tions cessed to appear in that direction, and, at 1%h. 10m., were presented in three arches,
traversing the senith, whose extremities pointed 131° and 802°; the needle then receded towards
the west, and rested at 849° 80', hving varied its position 5° 40’ in the course of twenty
minutes.
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14th. At 11h. 30m., a faint low band proceeded from 110° to 178, elevated 80, and another at s
higher elevation from 121° to 212°. These streams crossed each other in the bearing 155°;
and it may be remarked that this is the only occasion on which I have seen the streams to cross
each other. They separsted before midnight; the enstern one ascended some degrees hlgher
but the other remained in the same state. Cloudless sky. -

15th. At k. p. m., Aurora crossed the zenith from 257° to 760, None visible ot midnight yet
the needie had mcmd forty minutes westward.

18th. At 9h. p. m., Aurors gleamed through the horizon in & tontinuous arch Protit $19° to 99°.

. 19th. At &h. p. m., Aurors sppeared to the esstward in five atches, having the same extrémities
at 880 and 279°. The upper arch crossed the zenith, and the others were slevated between
16° and 20°. At midnight, two concentric archies  appesred through the hise, lying avtoss the
genith; their extrémities bore 85¢ and 9450, 'The needle then poluted to 848 5, having
‘mmd 40° eastward. At 12%. 25m., & broad snd more brilliant sich ermdﬁlommh from
1889t 818°; the needls then moved westward 10 5, to 8490 lo' m. elmga 18 & farther
conlirmation of the observations on February 18th, -

S0th. At Oh. p. m., beams of light {ssned at OWmdpolntadtonrds the genith, At 10K. 30m.,
tbrmhntmhfrom 99° to 979°, elovated 800, & small arch fu the genith, imd deveral beams at
‘§Y9°, At miduight, several bsams aross parsllel to each other between 3389 and 8495, Ina
few seconds, flashes were emftted from them, which first darted to the senith, and then, twisting
round, shot towards a stream that had proceeded st the same instant from .$12°, which they

- joined. The coruscation mow resembled an irregular horse-shos, composed of wmny slender
besms of brilliant Hight. This displsy soon passed off to the eastward, having dencended to the
horlzon before it disappeated. The needle was not in any way disturbéd after nine, from which
circumstance I s indaced to suppose that the Atfora was very distant. We seldom witnessed
‘s greater varfety of arches, beams, and flashes than were displayed this night, both in the
horison and zenith. I these coruscations had passed as near to the exrth as they appear to
‘buve done at other times, sume unw 1 Oonceive, would have been produced on the: needle.
The sky was clondless. Co

On the following momning, it was petcefved that the weedls had receded two degroes eastward, and
it did not regsin its nsual position before 4h. p.m. At 8h. p.m., « horizontdl band of faint
light extended from 880 t6 $45°, elevated 70, which remained almost stationary until midnight,
ot which hour two beilliant arthes appeared, whose united extremities bore 2799 and 76°; and
u falnt broad srch traverssd the zenith from #79° to 889, Needle moved eastward. Bhortly
afterwaids, the horizon was encircled with'an urumlnated gone, and the nonhm pnt of the sky
“coveted with Aurora.

284. At %h. p. m., a continuous arch across the lenlth from 279° to 99°; the ¢olor pale yellow.
Needle moved westward.

28d. At 9h. p. m., a low band, parallel to the horizon, extending from 8302° to 8469, patches at
16°, snd some faint streams {n the zenith pointing to 284°and 54°. The needle hiad moved
eastward, At 11h. 15m., a broad brilliant arch extended from 29° to 99° across the zenith,
reaching to each horizon. The needle had, since 9h., receded 24’ westward. At midoight,.
two arches appeared; one from 54° to 8249, olevated 50°, the other from 334° to 144°,
elevated 12°.

* 84th. At 9h. p. m., & continuous arch, through which the stars were distinctly visible, passed from

99° to !‘lwwmnhthh and s beanr appeared parallel to this, proceeding from 99°, which
terminated in the senith. At midnight, two belts of brilliant light extended from $9°—one by
the south and west, the othier by the north—which encircled the horizon at s elevation of 20°,
exoept between ths points 384° and 333°. No perceptible disturbinée of the needle.

$6th. At midnight, s brilliant arch issued from 818° and reached to 99°, the centre being elevated
20°. At the latter point, the coruscation carved upwards, and was then prolonged across the
‘soulth to 300°. The stars shone through this stream with nndlminhhod brilliancy. Tbe needle
moved & fow minutes westward.

$7th. At Oh. p. m., two archies crossed the zenith from 76° to $79°, very broad and brillisat; the
stars were dhtinctly visible through them. At midnight, the Aurors was' diffased over s great
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portion of the sky. Three arches appeared paralld to each other in the zenith, whose extremi-
tiea painted to 54° and 234°, and a horizontal stream about 80° high, reaching from 802° to
819, along which the interior motion was extremely rapid.. Soon afterwards, some dense clonds
overspread the sky, but the Aurora gleamed through. The needle moved nesr two degrees
eastward after nine. It kept an eaaterly position until after 8b. p. m. on the next day, and then
it receded 40’ in the course of an hour. The clouds were of a fleecy kind, which seilors denomi-
nate a mackerel sky. At midnight, an irregular band extended from 88° to $00°, at an eleva-
tion of 15°, A beam at 334° pointing towards the senith.

March 1st. At 9h. p.m., an arch atretehed from 99° to 155°. At 11}h., when the snow was
falling heavily, and a dense atmosphere obecured the stars, the Aurora appesred in an arch
scross the xemith, baving ita extremitios 88° and 200°, but did not extend to either horizon.

. This stream disappeared before midnight. The atmosphere was then more dense, and the snow
descended in larger fiakes. Between midnight and the following morning, the needle was deawn
45’ to the eastward, and it did not recover its usual poaition before 9b. p. m. on March 8d.

24. At 8h, 30m. p.m., Anrora appeared in a broad areh from 279° to 99°, and continued without
any alteration until nine, when the needle bad moved 83 minutes westward. The breadth of the
arch then increased considerably, snd » dark cloud passing along its middle gave an appearance
of two arches. At midnight, the coruscations occupied many paris of tbe sky. Two faint
arches crossed the zenith from 99° to 979°. A mare brillisnt arch extended from 7T6° to 290°,
at an elevation of 60°. Beveral patches between 54° and 846°, and a broad band from 979°
to 228.° The needle did not evince any material change. .

8d. At midnight,  slender beam at 76°, and » patch at 379°, Needle bad moved 10 minutes
westward since nine.

4t%h. At midnight, an arch across the senith, 54° and 384°, ia which the interior motion ran swiftly
from the former to the latter bearing. A low band extended from $79° to 846°. Motion of
the needle 10 minutes eastward since nine.

6th. A low stream from 131° to 189°, at an elevation of 10°, No change in the position of the
noedle, :

6th. The atmoaphere very hazy, and snow fell. Na Aurors visible, but the needle waved 80
mioutes westward between nine and midnight.

8th. At¢h, 80m. p. m., Aurara appeared, whilst the western horizon was tinged with the rays of the
recently-departed sun, in two beama from 99° extended to the semith. At 9h. p. m,, & brilliant
siream from 131° to 212°, elevated 10°, A beam, having a wavy form, sscended from 99° to
the zenith; its color a bright yellow; the stars were seen distinetly through it. No change
in the needle. A$ midnight, Aurors was diffused over » great portion of the sky. A broad
arch crossed the senith, whose extvemities were at 88° and $00°, but they did not reach either
horison. A band stretched from $79° to 7¢°, elovated 13°, from which three beams were pro-

“longed pearly to the senith, between 803° and 885°. Noeedle moved 1° 5’ westward.

9th. At niné, Aurora brillisnt and variable; the interior motion passed rapidly from 984° to 54°.
An arch across the zenith, extremitios 379° and 99°. A horisontal band from 345°te 76°. No
change in the needle. At miduight, some patches bearing 834°. An arch was justantly pro-
jected from that, bearing across the senith to 144°. This arch separsted in the senith, and
both parta passed off against the wind to the westward. The needle moved 80 minutas westward
between nine and 11h. 80m.

11th. At 9h. p. m., s waving arch passed from 390° to 88, about 3° esst of the zenith, and
reached from one horizon to the other. An elliptical arch from 818° to 76°, elevated about 50°,
At 11h., two waving streams stretched from 279° to 43°, and some beams shot from both these
sxtremitios towards the zonith, but more numerously from 279°. The peedle had moved 1° 8’
westward, between, nine and eleves. Whilst I was looking at the instrument, s flash darted
towards the zenith from s low beam bearing 9°, and the needle immediately moved 8’ westward;
but the arch having in a fow seconds passed over to the south, the needle returned eastward to
its first position. At midnight, & beam arose at 54°, darted to the zenith, and them the upper
extremity tarned 50 88 to point to 1449, Another beam darted from 257° and joined the former
one. The arch thus formed descended gradually against the wind. There was only & alight
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Iateral motion perceptible while® it fomained across the zenith, but when it had sank to abont
60° from the horizon, an interior motion rushed from each of the extremities towards the
middle, and, at the place of contact, the greatest commotion was excited, and the prismatic
colors were exhibited. The motion of the needle 8 minates eastward. This arch disappeared
at an elevation of 25°. Between 11h. and midnight, sounds were repeatedly heard resembling
the bissing of & musket-ball or the shaking of a thin pliant stick in the air, which were at first
supposed to have been occasioned by the motion of the Aurors. Mr. Wentsel, however, who
sssured us that he had often heard the noise of the Aurors, said these -oundl were very dis-
similar to that which the Aurors makes, and thut he supposed-the noise to be ‘occasioned by the
cracking of the snow, in oonnquence of & great decrease in umpmture immediately after the
two preceding days of mild weather.- I'was of the same opinion, from the circumstance of &
similar noise baving been heard after midnight coming from the eastward, in which quatter
there was not the least i tppmnoe of Aurors, and when only a faint motionless beam was visible

- to the eastward. This opinion was further confirnied on the following - morning, when similar
sounds were dhtinct!y‘heu'd ut the time the sun m ahlning bright and‘there was not any gymp-
tom of Aurora.

18th, At midunight, faint streams from 88° direeted wvm-ds the unith. Bome pstchu visible in
other parts of the sky. :

18th, At midnight, & beam shot from 808° across the zenith to 88° Another ‘extended to the

. metfth, whose Jower exiremity bore 890°. A horizontal band from 2340 to 257° The needle,
since nine, moved 1° 25’ westward. ‘

14th. At 9h. p. m., & faiut beam at 99° pointing towuds the zenith. At midnigbt, 8 fdnt low
" stream from T6° to 110°. No change in the needle,

15th, At midnight, waviog streams from 110° to 144°, and from 189° to 9120 elevatod 20° No
change in the needle.

16th. At 8b. p. m., some clounds uppeared about 2’(90 which bon ] ltrong resemblance to the
- Aurors, pnﬂcnlnly one of the beams, which extended 40° towards the menith. - The needle
moved 18’ wéstward between 8h. and 6h. p. m. At midnight, s fsint stream of Auron reached
from 85° to 279°, elevation 25°. - No change in the needle. .

19th. At 9h. p. m., & faint arch from 121° to 2120, elevated 25°. - At nidnight, lowmums from
1440 to 834°, which nearly encircled the horison.: Seven beams were projected upwards from
different parts of this gone. ' Their points did not meet in the zenith, but terminated about 3°
short of that part. The whole appearsace strongly resembled an artificial globe, the zone being
the equator, and the beamns the meridian lines. - The needle moved 25’ eastward between nine
snd midnight, but I observed it to move gradually westward as these beams were disappearing.

- Immediately after they had ceased to be visible, an arch was exhibited crossing the zenith in the

- direction of the magnetic ‘meridian. The needle still continued to reoode wutvm'd yotil it
rested nearly in the position at which it was at 9h. p. m. :

20th. ‘At 9h., an arch from 99° to 879°, Abumat”"poinﬁngtonrdstbeuni&. A stream
from $57° to 990°. At midnight, a low stream from 803 to 54°, along which the interior
motion passed very npldly . The needlo ‘moved l° westward.' The sky was oveupmd with
fleecy ¢louda.

Slst. At 11h,.a. m., some eloudl lying parallel to the horizon, between 346° and 76°, strongly
resembled the Aurors. At 9h. p. m., Aurors in a bright arch from 99° to 280°, passing within
8° of the senith.’ This descended to tbe castward against the wind. - At midnight, two beams

-darted from 144°; one shot across the zenith to 290°, the end of the other curved round just
beyond the senith, aud, in & fow minutes, both of them rushed back to 144°, and then disap-
peared. A waving stream reached from 279° to 99°, elevated 13°; several beams were projected
upwards from this stream. A beam darted from 54° across the senith, and, immediately after
this flash, the lower extremity of the beam moved roand to 99°, and an arch was formed from
99°t0 279°. The needle moved nesrly 3° westward, between nine and midnight. At 12h. 30m.,
Aurora generally diffased over the sky. A brilliant arch crossed the zenith from 279° to 110°.
This soon afterwards separated, so as to form throe arches parallpl to each other, Some beams
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1aid at right angles to this arch, which bad come from the eastern horizon or bearing 64°. No
motion in the needle perceptible.

92d. At 9h., Aurora in an arch from 290° to 88°; & bright band from 88° to 65°. At midnight,
the following appesrances of the Aurora were visible through a very dense atmosphere. A
beam at 824°, elevated 15°; an arch from $84° to 181°, and some short beams at T6°.

£3d. At 9h., two parallel arches from 818° to 769, supported on buttresses at both extremities.
The sppearsnce resembled a bridge of light. At 11b. 30m., the northern and eastern parts of
the sky were entirely free from Aurors. Some irregularly-curved streams extended from 99° to
284°, and dark clonds intervened between them. At midnight, three arches from 110° to 984°,
the upper one most brilliant. No perceptible interior mption of the Aurora. The needle moved
10° westward after nine.

f4th. At 9h. p. m., Aurors appeared through the clouds and snow, traversing the senith in the
direction of 65° and $45°. The needle moved eastward 1°6’, At midnight, a beam from 99°,
of slender breadth, when near the horizon, dilated considerably in its ascent, and at its termination
in the senith spread so as nearly to cover the upper part of the heavens. Another beam arose
from the same point, curved several degrees to the westward, and then proceeded to the senith.
These besms quickly disappeared, but a low arch, extending from 2799 to 65° remeined stationary.
The needle moved westward, between nine and midnight, 1° 89'.

26th. At 9b. p. m., faint beams at 824° and 144°, At midnight, a horisontal stream from 138°
to 328, some beams at 834°, and patches in several other parts; all very faint.

26th. At 9b. p. m,, a faint Aurors at 98°, At midnight, a mass of dense light burst forth, bear-
ing 859, at an elevation of 30°, which presently curved round, and sssumed the shape of a horse-

. shoe, At that instant, a beam flashed from 834° to the nearest part of the curve, and immedi-
ately an arch proceeded upwards, and passed about 8° eastward of the semith. The needle
moved eastward 12', .

28th. At 8h. p. m., when daylight was perceptible to the westward, & stresm of Aurors issued
from a dark mass of cloud bearing 110°, and proceeded upwards in the direction of 846°; but,
when it reached the senith, the- upper -part inclined to the westward, snd an arch was formed
from 110° to 390° reaching from one horizon to the other. Some smaller streams appoared
about 189°, lying parallel to & range of clouds which resembled it in color, both being s stee)-
gray. ‘The extremities of these streams pointed 131° and 257°. At 9h. p. m,, clear weather.
Three arches appeared; one from 94° to 390°, elevated 80°, the other from 200°, passing about
2 east of the zenith, and the third went parallel to this, and united in the same points in the
horixon, but they were separated in the zenith by & stream of clond. In two minutes afterwards,
the first arch disappeared, and the two others, closing in the senith, formed one broad stream,
and passed off to the westward. Stars were faintly seen. At rnidunight, a very dense atmosphere
obscared the sky; neither stars nor Aurora visible. The needle, however, moved 85’ westward
between nine and midnight. '

29th. A faint gleam of Aurors fringed the upper part of some dark clouds between 138° and 155°,

80th. At 9h., a broad srch across the senith from 88° to 290°, and the interior motion was rapid.
At midnight, so srch from 110° to $57°, elevated 30°. It separated in the zenith, and then
the light paseed instantaneously down to each borizon. Needle moved westward.

April 1st. The changes in the position of the needle this morning deserve some notice. At Sh.
a. m. it was nearly in the same position as at midnight; an hour afterwards it had moved 12’
eastward, and by eleven 10’ more. At 8b. a. m., there was & mackerel sky to the nortb, the
sirata of the clouds being vertical. Near the west horizon there was & layer of dense clouds,
which soon spread over the whole sky. At 11h., these dark clouds gave place to a thin fleecy
sky, snd many blue portions were seen. The needle then returned towards the westward, and
by four had reached within two minutes of the point at which it stood at 9b. &. m. At 9h. 30m.
P- m., the Avrors appeared through a hasy stmosphere, in an arch from 99° to 234°,

5th. An arch passed from 88° to 178°, at a low elevation. At midnight, an arch, composed of
several streams apparently blended together, issued from 110°, and passed about 10° west of
the senith to the horizon at 379°. ‘This arch separated in the zenith, and then each part passed

5
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. over to the horizon at 79°. A very slender fuist atch remainéd from 9° to 189°. The needle
moved a little westward.

6th. At 9h., masses of light of irregular breadth fringed the upper part of a range of clonds
extending from 99° to 812°. At midoight, & waving low stream from 89° to 212°, of dense
light, the motion rapid, going towards the latter bearing. Motion of the needle westward.

Tth. At 9h. p. m., sn arch stretching from $79° to 110°; motion of the needle westward, At
10h. 80m., s very huglhr arch from 99° to 384°, The interior motion derted rapidly in
opposite divections, and the red, purple, and violet eolors were exhibited. Numerous slender
beams, in which there was & quiock lateral motion, shot from this arch; some of them were pro-
jected to the senith, The arch geperated at 131°, and the western portion immediately rushed
towards the north, preserving the same elevation. At this instent, the wind changed from the
north te the opposite direction, south. At midaight, a horisontal baud appeared from 29° to
9849, and several beams to the southward, The noedle moved eastwerd 37’ between nine and
midnight,

8th: At 11h. 10m, p. m., various streams appeared, siratifying & dense mess of clonds. In two
pests of this coruscation, the motion darted from 144° and 834° tewszds the senish; in another,
from 76° to the borizon at 144°. The needie had moved westward 3° 19’ since nine. At mid-
night, & beam rose at bearing 65°, and darted to an clovation of 86°. Nearly at the same
instant, another beam issned from 9° and joined this, snd then an arch was formed terminating
in these bearings. Several other masses of light wore seen to the eastward. The needle bad
moved eastward 1° 55 since the last observation. Heary dark clouds spread over a large
portion of the sky.

11th. At midnight, s faint gleam of Aurors appeared through a very dense atmosphere, and when
there was & halo round the moon.

18th. Atmosphere hazy; no Aurors or stars were visible, yet there was s motion of the needle 7°
o the westward between nine and midnight.

14th. A faint arch from 818° to 188 at midnight.

15th. At 9h., several brilliant beams bearing 54°, in which there was much hhnl metien and &
variety of colou. An arch crossed the senith from 318° to 188°. Needls moved weatward 9'.
At widnight, an arch across the gzemith from 290° to 110°. Anether from 65° to 8189, the
motion paasing rapidly from the latter to the former horizon, Needie moved a little more
westward.

18th. At midnight, a faint patch bore 1449,

19th. At miduight, streams of a dense pale yellow light, at & low elevation, nearly parallel to the
horizon, and extending from 99° to 300°. These were stationary for some hours; dark clouds
lay between them.

20th. Whilst daylight remained, the Aurdra wes perteived fringing the upper part of a mass of
dense cloud, in shape like the festoons of a curtain. It extended from 99° $0 200°. At mid-
night, & waving arch of low elevation from 76° to 913°. Nesdle had moved 45° westward
since nive.

31st. At Th. p.in., some streams of cload which resembled the Aurora in shape and color, crossed
the zenith; but when the daylight disappeared, no Aurors was visible.

$8d. At 10h. 80m. p. m., Aurors first sppesred in an arch from 279° to 189°, elevation 12°.
Needls moyed westward 1° 11°.

97th. At midnight, surors appeared through the hase in two low arches from 99° to 189°.

99th. Aarora beamed through the hase in low streams of faint yellow coloe.

80th. At 11k 40m., some patohes of Aurora st 144°, elevated 36°. No motiom peresptible in
the needls. .

May lst. The cornscations were very agitated snd brilliant betwoen 11bh. and midnight, but they
did mot produce say change in the needle,

84. At miduight, Anrors proceeded from a mass of demse clood bearing 99°; passod near the
senith to $57°. The attenuated beams of which this arch was composed had a quick lateral
motion. Little change in the needle. Deylight in the eastern part of the sky.

5th. A faint stream proceeded from 144° to an elevation of 45°. Noedle moved westward.
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I did not observe any Aurors sfter this day, but Mr. Hood saw it on the 6th, 10th, 11th, 18th,
and 18th, after which date there waa constant daylight, which prevented ua from sesing it.”—
1 Franklin, 554-569.

Fort Enterprise.—Lat 64° 38’ 34'' N. Long. 113° 6’ W. Janvary—May, 1823, Franxu.

“The appesrance of the Aurcrs, sud the disturbance it occasioned on the motion of the needlo at
Fort Enterprise, was so frequent, that the mean monthly variation mumt have been deduced from
but few obeervations if they had been rejected.

The eircamstance of the mean varistion being ionst at midnight there, and at Moose-Deer Island,
was evidently cansed by the froguent distwrbance in the motion of the needle wiich the Aurora
occasioned; for on those days when it was not visible, the mean diurnal variation followed the
course Mr. Hood had obeerved it to do at Oumberland House, being most easterly at the time
of the first observation in the morning, sud Jeast between three and four in the afternoon.

The change in the diurnal variation in these parts of North America seems to be governed by the
same law as that in England, as the decrease in easterly variation between the morning and
afternoon is in fact & motion of the needle to the westward.”—1 Franklin, 829,

N. B.—1. Motion of the needle frequently distarbed by the appearance of the Aurora.
8. Mean variation belng least at midnight, evidently cansed by the frequent disturbance in
the motion of the needle which the Aurors occasioned.

Fort Enterprise.—Lat. 64° 98’ 34’ N. Long. 118° ¢’ W. Wiater 1830-21. Hoob.

“ Appearances of the Aurora at Fort Enterpriee. Extracted from the Journal of Lieutenant Hood,
R.N.—January 10, 1821. At 8h. p. m., an arched Aurors N. N. W.to N. N. E. At 11b.
p. m., a double arch, much bhroken but not bright, from N. W. to 8. BE.
11th. At midnight, faint Aurors from west to east.
14th, At midnight, five arches of Aurora from N. W. to 8. B. A large Corona Borealis.”—1
Franklin (Hood), 588.

Fort Enterprise—~Lat. 64° 38’ 84" N. Loag. 11906’ W. 1830-31, Hoop.

* On the Aurora BoreaKs at Fort Enterprise. Extracted from the Journal of Lieutenant Robert
Hood, R. N.—Dauring the sammer of 1830, the Aurors was only once visible before the month
of August, when the nightly temperature of the air was geserally below 500, The late con-
tinuance of dsylight, and the few opportunities which we bad of making observations at the
most favorable hours, vender it possible that the Anrors may have sometimea appesred in this
long interval without our knowledge. But those opportunities were sufiiciently numerouns to
convince me that it is actually very seldom present in these regions during the sammer.

The number of Aurorm visible in August, 1890, was ten; in September, six; in October, seven;
in November, eight ; in December, twenty; in January, 1831, seventeen; in February, twenty-
two; in March, twenty-five; in April, sighteen; snd in Masy the brightness of twilight pre-
vented us from seeing more than nine.

The whole amount is more than double the number of cur obeervations at Cumberlasad House.

It is worthy of remark, that the number of Aurors in each month of both the winters, bears some
proportion to the thermometrical range.”~-1 Franklin (Hood), 580.

N. B.—~1. Number of appearances of Aurora st Fort Enterprise.
$. More than dosble the number of observations at Cumberlsnd House.

“The shapes of the Awrors at its cutry into the horison snd progress through the sky, may be
rednced under two general descriptions.
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In the fivst, I shall class those which are formed like rainbows or arches; in the earliest stage of

their appearance.
They rise with their centres sometnmes in the magnetic meridian, and sometimes several degrees to
the eastward or westward of it. .

The number visible st the same time seldom exceeds five, and is seldom limited to one. The
altitude of the lowest, when first seen, is never less than 4°. As they advance towards the
genith, their centres (or the parts most elevated) preserve a course nearly in the magnetic
meridian or parallel to it. But the eastern and western exiremities vary their respective dis-
tances, and the arches become. irregularly broad streams in the zenith, each dividing the sky

. into two unequal parts, but never crossing one another till tliey separate into parts.

Those arches which were bright at the horizon increase their brilliancy in the zenith, and dis-
cover the beams of which they are composed when the interior motion is rapid.

This interior motion is a sudden glow, not proceeding from any visible concentration of matter,
but barsting oat in several parts of the arch, as if an ignition of combustible matter had taken
.place, and spreading itself rapidly towards each extremity.”—1 Frank}in (Hood), 580.

N. B.—Shapes of the Aurora at sis entry into the horizon ; Fsst Class.
1. Those which are formed like rainbows or arches,
2. Rise with their centres sometimes on magnetic meridian; sometimes E. or W. of it.
.- 8. Number visible at same time seldom exceeds five; seldom limited to one.
- 4. Rise towards zenith, with their centres nearly in magnetic meridian.
5. But the E. and W. extremities vary their respective distances.
6. Arches bright at the borizon, increase in brilliancy in the zenith,

‘‘The second general class of Aurors are those which propagate themselves from different points of
the compass, between north and west, towards the opposite points; sometimes, also, originating
in the 8. E. quarter, and extending themselves towards the N. W,

They may be subdivided, like the former, into the distant arches, which pass to the gonthward without
mach visible change in their appearance; and those which discover beams, and separate at
intervals into wreaths, flashes, and irregular segments, exhibiting all the phenomena described
above.

In explaining the mode by which the two general classes of Aurore are conducted into the horizon,
I shall call the motion of the arches (which is in a plane seldom deviating more than two points
from the magnetic meridian) the direct motion; and that by which the Aurore propagate them-
selves nearly at right angles to the magnetic meridian the lateral motion.

Let us suppose & mass of Aurora to be modelled at its.birth n a longstudinal form, crossing the
meridians at various angles, the whole to be impelled with a direct motion towards the magnetic
south, but the parts having different velocxtles, and each extremity continually removing itself,
by a lateral motion, from the centre, 80 a8 to ¥ncreass the length of the mass.

_ If the centre enter the northern horizon, ¢ will appear kike an arch, the real extremities being
- invisible; and its direct motion will carry it to the southward in that form.

But if ove extremity first enter the horizon, it will extend itself, by its lateral motion, to the
opposite point, passing st the same time, by its direct motion, to the southward.”—1 Franklin
(Hood), 582.

N. B.—S8econd G’omml Class of Aurora,
1. Those which propagate themselves from dllfemnt points of the compass,
2. Direct motion.
8. Lateral motion.
4. Longitudina! form.

Fort Enterprise.—Lat. 64° 28’ 24'' N. Long. 118° 6’ W. March 8, 1881. Hoop.

“On the 8th of March, 1831, at 5b. 30m. p. m., immediately after sunset, an arched Aurors was
visible, extending from N. W. t0 S, E. by S This was the earliest period of the day at which

L
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we saw it; for althongh it might, from the shortness of the days in December and January, bave
been seen at 3h. p. m., if present, it seldom appeared before 7h. p. m., and was usually most
brilliant at midnight. - .

On the 11th of February, the clouds formed a regular arch, extending N. N. W. to E., and the
needle of & eompass, fized in the house for the purpose of making observations, receded 20 from
the magnetic meridian to the westward. I saw these clouds disperse, and afterwards collect in
a different form. The disturbance of the compass is another proof of the presence of the Aurora
during the day; but, on the whole, there is reason to conclude that such is not often the case.”—
1 Franklin (Hood), 588.

N. B.—1. Arch from N. W. to 8. E. by E. (immediately after sunset), at 5h. 30m.
2. In January and December, it conld have been seen at 8h. p. m.

8. Yet seldom appeared before Th. p. m.
4. And was most brilliant at midnight.

Fort Enterprise.—Lat. 64°38' 34"’ N. Long. 11806’ W. March 18, 1831. Hoop.

“On the 18th of November (1820), the Aurora was soen Between the clouds and the earth, by Mr.
"Franklin and Dr. Richardson.

On the 18th of March (1881), I saw an Aurors, which was emanating in wreaths from the N. W,
pass over the lower surface of a stratum of white clouds. The upper edge of the clouds was 80
feet distant from the lower, and its azimuth 8. 85° W. The Anrora passed at the aititude of
709, and, therefore, could not Aave been more than two miles from the sarth, supposiug that the
elevation of the clouds was two and a half miles, The wind was west, and the temperature of
the air 86°.

Another circumstance, which twice came under my observation, is too remarkable to be omitted.
The Aurors was very brilliant near the szenith, the sky perfectly clear, and the wind moderate,
when a discharge took place of small flakes of snow, which continued during several minutes.
In both instances, showers of snow had fallen about half an hour before; but, at the precise
period of these phenomena, no clouds were visible 10° above the horizop. To account for them
on any known principles, we must wholly abandon Euler’s theory of the sodiacal light and Dr.

" Halley’s circulation of magnetic efiuvia.”—1 Franklin (Hood), 583.

N. B.—Aurora between the clouds and the earth.

Fort Enterprise.—Lat. 64° 98’ 84’/ N. Loug. 118° ¢’ W. April 97, 1831. Hoop.

“On the 9Tth of April, 1821, at 10h. 80m. p. m., » single column of Aurors rose s» the north, and
traversed the zenith towards the south; another column appearing N. E. by E., and taking a
parallel direction. The first was slightly agitated, and the beams momentarily visible. It passed
to the western horizon in ten minuntes, and was followed by the other, which became brighter as
it approached the zenith.

I am now convinced they were borne away by the wind, because the columns preserved exactly their
distance from each other during their evolution, and some detached wreaths, projected from
them, retained the same relative situstions of all their parts; which never happens when the
Aurors is carried through the air by its own direct motion. - The wind was E. by N, a strong
gale, and the temperatare of the air 9°,

It must be admitted that the influence of ‘the wind uponthdurorawas never suspected until the
2T of Aprid. However, there are several particulars connected with the subject, which may
have prevented such an influence from manifesting itself on former occasions.

1st. When the coruscations were rapid and brilliant, they forced themselves against the wind, or
in & contrary direction, without any perceptible difference of speed ; from which circumstance



a8 RECORD OF AURCRAL PHENOMENA.

I was led to suppose that they were not in sny degree affected by the wind, and did not after-
wards pay sufficient attention to discover my error.

2d. The prevalent winds were from the eastward and westward; and tho arches usaally extending
from N. W. to 8, E., the influence of the wind might have been mistaken for their lateral motion.

8d. The northeely windn scting from the same quuter a8 the direct motion, were confounded
with it

Lastly. The southerly winds, which were not eamuon, slways fllled the atmosphere with clouds,
so that the Aurora was not visible. .

Perhaps, after all, the Aurora of the 27th of April was nearer to the earth than any other which
we saw.”’—1 Franklin (Hood), 584. .

N. B.—Aurors borne away by the wind.

———

Fort Enterprise.—Lat. 64° 28’ 24"’ N. Long. 118° 6’ W. March 11, 1821. Hoop.

“On the 11th of March, at ten p. m., & body of Aurora rose N. N. W., and after a mass of it had
passed to £.- B3y 8., the remainder broke awsy in portions consisting each of several beams,
whieh orossed about 40° of the sky with great rapidity.

‘We repeatedly heard a Aissing nosse, like that of & musket-bullet passing through the air, and which
soemed to proceed from the Aurora; but Mr. Wentzell assared us that this noise was occasioned
by severe cold succeeding mild weather, and acting upon the surface of the snow previounsly melted
in the sun’s rays, The temperatare of the air was then —85°, and on the two preceding days
it had been above zero. The next morning it was —43°, and we frequently heard a similar noisge.

Mr. Hearno's description of the noise of  the Aurors agrees exactly with Mr. Wentsel’s, and with
that of every other person who has heard it. It would be an absurd degres of skepticism to
doubt the fact any longer, for our observations have rather increased than diminilhed the proba-
bility of it.

‘We were informed by the natives that the Aurors indicated, by peculiar appearances, the state of
the atmosphiere which was to follow on the ensuing day.

For instance, when it is bright aud the motion rapid, it will be succeeded by & strong wind; but
when attenuated and expanded over the sky, by mild and cloudy weather.

A careful examination of the meteorological journal does not furnish sufficient foundation for these
conclusions, But, although the influence of the Aurora upon the weather has been deemed
insignificant, it is by no means improbable that the latter gonsiderably affects the former.

To suppose a luminous body, floating in the air and sometimes situated near the clouds, is within
the bounds of the ordinary atmospherical changes, and may announce those changes by assuming
s form which must be in some measure determined by the circomambient pressure, is- not, I should
think, fnconsistent with any philosophical principles. ‘

If we had not, unfortanately, lost the only instrumeat caleulated for the purpose, we might of loast
have sacertained what relation the weight of the air bears to thisintereatmg meteor.”—1 Franklin
(Hood), 585.

N. B.—1. Noise supposed to proceed from the Aurora.
8. Is occasioned by severe cold, succeeding mild weather, acting on the surface of the snow.

Oty

Fort Enterprise—Lat. 64038’ 8¢'' N. Long. 113° 6’ W. Winter of 1820-31. RroHARDEON.

“ Remarks on the Awrora Borealkis ai Fort Enterprise. Extracted from Dr. Richardson’s Journal.—
The account of the Aurora Borealis in the following pages is an exact transeript of notes taken
at the moment of the appearance of the different phenomena.

To place a connected view of the appearances before the reader, the whole of the observations in
the month of December, 1820, bave been given, to which a fow rewarkable nights in the other
months have been added.
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" The sltitudes and dimensions of the different masses of light were ascertained merely by the eye,
and, therefore, have no pretensions to sccurscy; and it is only the apparent sbapes that are
described, the effect of perspective not being taken into account.

The bearings given of the Aurors are also to be taken with some latitude, but they are more likely
to be generally correct than the altitudes, as they were sacertained by the differeat angles of our
buildings; or, in some csses, when the masses of light were near the Aorizom, by their relations
to distant trees and peaks of hills, whose bearings from the spot of observation were known.

To reduce the bearings given to magnetic bearings, the easterly mean variation of the compass at
Fort Enterprise, amounting to 86° 20’, is to be applied.

The dip of the needle there was 86° 59’,

To show the condition of the atmospbere with regard to the transmission of sound, and its eapacity
for moistare, the state of a rapid about a quarter of a mile from the house, which continued
open all the winter, has heen occasionally mentioned.

The forms of the Aurora are described in such language ss occurred at the time, without any regard
whatever to theory; but it may be proper to remark that, in reference to Mr. Dalton’s opinions,
detailed in Rees’s Cyclopedia (which comprised the whole of my limited reading upon the subject
up to'the time of observation), I have been more particular in noting the directions of the small
slender beams of light of which the masses were sometimes composed, than I should otherwise
have thought necessary.

It will be seen that the following observations do not accaord with the positions be lays down; that,
contrary to his statement, the beams would not always meet in a point if prolonged upwards;
that they do not always converge to the place in the heavevs to which the south pole of the
dipping needle points; and that the rainbow-like arches do mot invariably cross the magnetic
meridian at right angles. ’

Baut, independent of all theory, I think the following notes will at least serve to prove that the
Aurors is occasionally seated in a region of the air below a species of cloud which is known to
Ppossess no great altitude. 1 allude to that modification of cirro-stratus which, descending low in
the atmosphere, produces & hazy continuity of clond over head, or fog bank in the horizon.
Indeed, I am inclined to infer that the Aurora Borealis is constantly accompanied by, or imme-
diately precedes, the formation of one or other of the varions forms of cirro-stratus.

On the 18th of November and 18th of December, its counection with a cloud intermediate between
cirras and cirro-strates is mentioned; but the most vivid coruscations of the Aurora were
observed when there were only a fow thin attenuated shoots of cirro-stratus floating in the air,
or when that cloud was so rare that its existence was only known by the production of a halo
round the moon.

The bright moonlight of December was peculiarly favorable for observations of this kind. Had
the nights been dark, many of the attennsted streaks of cloud hereafier mentioned would have
been totally invisible,

The patives of this country pretend to foretell wind by the rapidity of the motions of the Aurors,
snd eay that when it spreads over the sky in an wniform sheet of light, it is followed by fine
weather, and that the changes thus indicated are more or less speedy, according to the appear-
ance of the meteor early or late in the evening. Our observations were not cootinued long
enough to confirm or contradict tbese motions; but it may be perbaps worthy of notice that
certain kinds of cirro-stratus are also regarded by meteorologista as suve indications of wind
and rain.

In reference to Mr. Dalton’s opinion that the arches of the Auroras always cross the magnetic
meridisn at right sngles, it may be obeerved that there is very often an apparent convergence of
the parts of the Aurora towards the magnetic east and west, or to some point in their neigh-
borhood; but the light in its passage across the sky, even when it traversed the senith, very
seldom appeased to the eye to deseribe the segment of a circle, but was either elliptieal or formed

" various irregular curves and flexures.

I think T bave orn some occasions discermed a polarity in the masses of cloud belonging to a

certain kind of cirro-stratas which approaches to cirras, by which their long diameters, baving
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all the same direction, were made to cross the magnetic meridian nearly at right angles.: The

apparent convergence of such masses of cloud towards opposite points of the horizon, which has

been frequently noticed by meteorologists, is, of course, an optical deception, prodaced when
“ they lie in & plane parallel to that on which the observer stands.

These circumstances are here noticed, because if it should be hereafter proved that the Aurora
depends upon the existence of certain clouds, its apparent polarity may, perhaps with more
propriety, be ascribed to the clouds themselves which emit the light; or, in other words, the
cloads may assume their peculiar arrangement through the operation of one canse (magnetism
for instance), while the emission of light may be produced by another, a change in their internal
constitution perhaps, connected with a motion of the electrical fluid. These crude opinions are
offered with difidence, and my knowledge on these subjects is so limited, that I attach no
fmportance to them; but it appears to me that they would be strengthened were the attempts
now making to excite magnetism, by the electrical or galvanic fluid, to prove saceessfal.

Generally speaking, the Aurora appeared in small detached masses for some time before it assumed
that convergency towards opposite parts of the horizon which prodaced the arched form. An

" observation that I would comnect with the previous remarks, by saying that it was necessary
for the electric fluid (or the Aurora, if they are the same) to operate for some time before the

. polarity of the thin clouds in which it has its seat is produced. . -

This part of the subject, however, is more intimately connected with the interesting observations
made on the variation of the magnetic needle by Captain Franklin and Mr. Hood. The object
of my notes was merely to record the optical appearances of the meteor.

An electrometer, constructed upon Saussure’s plan, placed in an elevated situation out of doors,
exhibited no signs of a change from the atmosphere at any time during tlie winter. The elec-
tricity of our bodies, however, at times was so great, that the pith balls instantly separated to
their fall extent upon approaching the hand to the instrument, and our skins were, in the middle
of winter, 8o dry that rubbing the hands together considerably increased their electricity, and,
at the same time, produced o smell similar to that which is often perceived when the cushion of
an electrifying machine rubs hard against the cylinder.

The same thing was observed more sensibly in some stuffed quadrupeds that hung in our apart-
ments. Their forred skins, whether rubbed or not, often accumulated such a charge of the
electrical ﬂmd that, when the knuckles were presented to them, they gave a smart shock, which
was felt as far as the elbow.

The Aurora did not often appear smmediately afler sunset.. It seemed that the absence of that lumi-
nary for some hours was in general required for the production of a state of atmosphere favorable
to the generation of the Aurora. On one occasion only (March 8, 1821), did I observe it dis-
tinetly previous to the disappearance of daylight.

By the way of more perfectly describing one form of the Aurora, ratber than with a view of draw-
ing any inference, I shall state that the slender beams of light which compose the Aurora when
its motions are rapid, are exactly similar to what wonld be prodaced by a quick succession of
electric sparks, elicited from & chu'god cylinder by a body, studded with a row of points, moved
rapidly to and fro before it. .

Or, supposing & long range of clond were to commence at one end to impart, from successive
points of its surface, its charge to a similar parallel mass, a current of light would be produced,
apparently consisting of parallel beams, lying at right angles to its line of direction, as described
on the night of the 29th-30th December at 2h. 8. m.

Were the clouds supposed to lie in different planes, and to be bounded by curved edges, every
variety of form which that species of Aurora assnmes might be produced.

The color of the light of the Aarors is not always noted in the following pages, but, when faint,
it was generally steel-gray or that of the galaxy.

When the low hesy modification of cirro-stratus appeared in the sky, the light,.for the most
part, was a gold-yellow color, more or less deep; and when the sky was clear, or when only &
fow fine threads or thin shoots of cloud were visible, the colors were vivid and prismatic.

I have nover heard any sound that could be unequivocally considered as originating in the Aurors;
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but the uniform testimony of the natives—both Crees, Copper Indians, sud Esquimaux—aud of
all the older residents in the country, induce me to believe that its motions are sometimes audible.
These instances are, however, rare, as will appesr when I state that I have now bad aa oppor-
tunity of observing that meteor for upwards of two hundred different nights.”—1 Franklin
(Richardson), 599, .

Novemexz 18, 1820, :

“In the evening the sky was covered by a stratam of fleecy clouds, their forms generally orbicular
and texture rare. They were separated from each other by intervals of clear blue sky of various
eoxtent, but in some pointa came in contact.

The Aurors was obeerved to move along these clouds, strongly sliuminating thesr faces next to the
‘sarth, and very seldom passing across the blae sky, but spreading from cloud to cloud by their
points of contact, somstimes slowly, more often with considerable rapidity.

The light was generally brightest in the centre of the cloud, and it often originated simultaneounsly
in various parts of the heavens, more or less distant from esch other.

At some moments the whole sky was illuminated.

No distinct beams were seen, and the light bad uniformly & grayish ecolor, with & light tinge of
yellow.

Thermometer at noon + 109, in the evening <+ 8°.”-—Ibid., p. 600.

N. B.—1. In the evening the sky was covered by a stratum of fleecy clouds.
2. Aurors was observed to move along these clouds, strongly illuminating tbeir faces next
the esrth.
8. The light was generally brightest in the centre of the clond.

NovzMuzz 24, 1820.
“A bright moonlight evening, cloudless sky, with o slight breese from W. N. W,

An arch-formed Aurors, extending fiom S. E. to N. W. This arch was composed of levenl dis-
united portions of arches, every succeeding one having s higher commencement and termination
than that which preceded it, reckoning from the horizon to the zenith.

Their altitude near the centre of the imperfect arch which they formed by their arrangement was
from 40° to 60°,

One of these portions presented s smooth edge infgriorly, or towards the south, but its northern
border was fringed with long falcate pointed rays, whose bases appeared to twist together to

, ferm the southern edge.
It had a striking resemblance to a shoot of the moes called dicranum scoparium majus.”—Ibid., p. 600.

N. B.—1. Clear moonlight.
2. An arch-formed Aurora extending from 8. E. to N. W,

Novesmzzz 26, 1830.
“Thermometer at noon —13°; in the evening —35°. Sky cloudless, and of a pretty deep blue.

An Aurora appeared in the early part of the night, having a general direction from N. W. to

- E. 8. E. It consisted of several coneentrie but irregular archbes, all of which, without changing
their position, oocasionally sssumed the falcato form observed on the S4th. The uppermost
arch nearly reached the senith. The amaller stars decams invisible when the brighter parts of
the Aurora passed over them.

Although the air appeared perfectly clear during the time the Aurora was visible, yet there was a
fall of very small snow. Its particies were 80 minute as to be scarcely visible to the naked eye,
and were most readily detected by their melting upon the skin. The same phenomenon of an
almost imperceptible snow falling from a clear sky, had been before observed in a bright sun,
which rendered visible a great number of icy spicule floating in the air.”—Ibid., p. 600.

N. B.—1. 8ky cloudless.
8. An Avrora early in the evening from N. W. to E. 8. E.
8. It eonsisted of severs] concentric but irregular arches.
4. The smaller stars bocame invisible when the brighter parts of the Aurors passed over
them.
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Droeumsxs 1, 1820.

*Daring the day the sky kept tolerably clear, a slight appearance only of the. stratus being visible
near the horizon; but a snow, whose particles were 8o minute as to be discerned only in the sun-
shine, fell at intervals during the forenoon. At noon the snow was more apparent, and a bow
was produced in the neighborhood of the snn’s place in the heavens. At 8p.m., wind E.N.E.,
light, with a very clear sky’

The Aurora commenced by a beam shooting up from the northern horizon; afterwards, masses of
light appeared in various perts of the sky, particularly ¢n the eastern quarter; and at length an
arch was formed from S. E. to N. W.

The centre of the arch, when it was first formed, lay to the northward of the zenith, but afterwards
poassed gradually to the southward.

When about 80° above the sonthern horizon, it assumed the falcate appearance described on the
24th of November, the pointed tails directed towards the north. The falciform processes some-
times separated laterally, so as to appear like parallel beams crossing the line of direction of the
arch obliguely. Their altitnde was not altered at the moment of their separation.

At times the general arch was dispersed, and a number of small arches formed whose ends occa-
sionally rolled inwards upon themselves in form of a scroll.

The whole body of light uitimately descended below the southern horizon and disappeared. Not
o cloud was visible during the evening.”—Ibid., p. 601,

Dxozyexn 4, 1820. Temp. —25°,
“The Aurora forming a broad arch of bright light; its centre about 45° south of the zenith, and its
extremities bearing S. E. and N. W. respectively.
1t passed gradually to the southward and disapp "_Ibid., p. 602.

Droxmpxe 5, 1820. Temp. —26°,
“The Aurora to-night had its light disposed in large masses, havmg mdeﬁmte shapes, sltnated in
- various parts of the sky, but most crowded in the southern quarter.
There were several layers of dark clouds near the ‘horizon.
The Aurora was visible in various spots where no stars were to be seen, but several of the larger
stars were visible through a bright arch which at one time crossed the zenith kaving a dsrection
Jrom north to south.’—Ibid., p. 602.

DecEMBen 6, 1820. Temp. —14°.

 Aurora in an arch form passing from S. E. to N. W. over the zenith, broad towards its middle,
but narrow and spirally twisted near the horizon. Stars appeared through it wnhout any per-
ceptible diminution of their brilliancy.”—Ibid., p. 602.

DrceMBER T, 1820. Temp. —26°.

“ At ten p. m., the Aurora formed an arch, broader towards its middle, and emitting a denser light
from its southern edge, but becoming fainter by imperceptible degrees towards its northern edge,
until it disappeared altogether. Its upper or northern edge lay near the zenith.

As its limbs approached the horizon, they became more slender, and assamed a twisted appearance.
The stars appeared very dimly through the more dense parts of the Aurora.”—Ibid., p. 603.

N. B.—The stars appeared very dimly throqgh the more dense parts of the Aurora.

DroEMsER 8, 1820. Temp. —80°.
«“ At 11h. p. m., sky very clear, and the stars brilliant. A well-formed arch of light crossed the
zenith, e:mmimg Sfrom N. W. o S. E.
1t moved slowly to the southward, broke up into several irregular masses of light, and disappearcd.
At midnight, there was no appearance of Aurora.”—Ibid., p. 603.

DrcEMaer 9, 1880. Temp. —386°.

“The Aurora made its first appearance at nine o’clock p. m. near the horizon, in the N. W. by N.,
and shot over to the S. W., forming several concentric arches, the uppermost of whick passed a
litde to the southward of the zenith.
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As the limbs of these arches approached the horizon, they seemed to be twisted together, and
terminated on each side in a single, suddenly acuminated point, about seven or eight degrees
high. These extremities emitted & more dense light than the middle parts of the arches, which
were rare, and permitted the stars to be seen clearly through them.

At 9h. 30m., the moon arose, and the Aurora now formed broken, irregular masses near the southern
horizon,

At 10h. 80m., » depressed srch of the Aurora was formed, its extremities terminating in the
opposite points of the horizon, or'in the N. W. and S. E., and its centre scarcely rising ten
degrees above the southern Rorizon. It was more brilliant than the former arch, and completely
hid the stars.

Half an hour after midnight, there were several large masses of light ¥n the eastern and N, E,
quarters of the sky. The arch had disappeared, but a laminous point remained in the N, W,
the quarter from whence it originally eprung.

About 1h. a. m. (10th), several portions of light were arranged 8o as to form an interrupted arch
from £, to the N. W. The masses of light before noticed in the E. and N. E, had now united,
and spread along the Aorszon to the S. E.”—Ibid., p. 608.

DeczMern 10, 1820, Temp. —48°,

‘* At half past six p. m., an arch of the Aurors appeared baving an elevation of 80° and a direction
Jrom W.N. W. to S S. E. It was irregularly elevated and depressed in various parts, and its
breadth, which was in general about 6°, occasionally expanded so as to occupy thrice that space.

These dilatations were effected with a slow motion, end were partial, seldom including more than
10° or 15° of the arch at a time. The centre of the dilating part was more brightly illuminated

. than the other parts of the arch. The return of the arch to ita former dimensions was equally
gradual with its dilatation.

The arch was occasionally divided into five parallel beams, which, baving a direction nearly from
north to south, traversed it obliquely,

These beams had a guick lateral motion, and were sometimes gathered into masses that receded so
far from each other as to break the arch into several portions, which had pointed extremities,
arising from the obliquity of the beams which composed them.

The length of the beams was sometimes considerably increased by their northern extremities
shooting up whilst their lower ends remained stationary. These appearances were but of
momentary duration, the beams rapidly renniting to form a homogeneous arch.

After the Aurora had continued for about half an hour to display a succession of the above forms,
the arch totally disappeared, and a horizontal mass of light was observed in the southern guarter
of the sky, having its face longitudinally barred by several thin strats of clouds.

At 10h. 80m., there were various irregular masses of light scattered over the sky, bat most
luminous in the north,

The Aurora had appeared early in the night in the west; afterwards, its most luminous parts were
collected in the south. About nine, it shone most brightly in the castern guarter of the aky,
and now, as we bave just mentioned, its principal seat was in the north.”-—Ibid., p. 604.

N. B.—1. The beams had a quick lateral motion.
2. Aurors early in the night in the west; then its most luminous parts were collected in
the south; st nine, it shone most brightly in the eustern quarter; at 10h. 30m., its
principal seat was in the north.

Dxcemsze 11, 1820, Temp. —31°,

‘At 5h. p. m., several broad arches of rare light appeared, extending from N. W. (0 S. £. At 6h.
they dluppeared no change in the weather having occurred in the interim, the sky remaining
clear, with a bright moon.

At 9h. an arch was formed in the east, broad, irregular, and rather faint. Its extremities bore
N. and 8. E., and wers spirally twisted near the horizon.
At 10h. 30m., there was an arch in the southern quarter of the sky, 40° high. Its extremities had
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an equal breadth with its centre, and bore N, W. and 8. E. respeetively. Wind a little more
northerly; sky clear.

At 11b., two bright arches passed near the zesith in a direction from N. W. o & E,; one complete,
extending from horizon to horison, the other reaching one-half way across the sky, the west end
being deficient, 'The edges of both arches were well defined, their apparent acuteness throwing
the clear blue sky far back.

The archos were brondest nesr the senith; and, when mowt bright, appeared to consist of several
- stroaans of light, nearly but not exactly paraliel to eech other, and having the same direction
with the arch.

These streams receded from each other by a lateral motion, leaving interstices, lometimea of a
fainter light, sometimes of & clear blue sky; and they were at times gathered togsther toward
one side of the arch, which then shone with a very dense light. The 8. B. extremities of the
two arches were united near the horizon, and, bending to an angle, ran bunually to the north-
sward for a considerable distance.

After the arches had continued for some time, they moved slowly to the southward, became rarer
and brosader, were blended into each other, and finally broke into several irregular masses of light.

During'the evening, many of the meteors termed falling stars were observed. The Rapid was very
loud."—Jbid., p. 605.

N.B.—At 5h. p. m., several broad arches of rare light appeared extending from N. W. to 8. E.

Dzozuszx 13, 1890. ‘Temp. —40°.
“ At 8h. p. m., there was & broad, faint, frregular arch of light, whose extremities bore N. N, W.
and S B, by S.
At 11b., weather rather hazy, & bur or halo closely encircling the moon. A low arch of light
JSrom E. to S. E., and a broad horizontal mass §n the north.

At midnight, there were two faint but distinct arches whose extremities, originating and termi-
nating in consort, bore N. N. E. and S, E. The upper srch had of course a greater curvature.
1t nearly reached the zenith; the other was about 70° high, -

At the same time, many faint and irregular masses of light existed in other parts of the sky. After
the circles had remained stationary for a short time, they broke in the middle. The S, E. ends
disappeared ; whilst the remainder, separating laterally into several long streaks of light, shot
quickly up in flashes from the N. W. to 8. E., crossing the zenith. Sky moderately clear.

About 1h. a. m. (18th), there were many masses of light in various parts of the sky, which bore a
strong resemblance to assemblages of the clouds denominated cirro-cumali.

Al one time, s remarkable body of light appeared ¢n the N. N. K, which oecudonally spht into
detached parts by & lateral recession, but its general motion was directly to the S, W. It
obseured the smaller stars, but did not completely hide those of the first magnitude.”—Ibid.,
p. 808.

N.B.—1. At %h. p. m., a broad, faint, 1mgnhrarch,N N.W.t0 8. E. by 8.
8. It obscared the smaller stars, but did not oompletely hide those of the first magnitude.

Dxcxuren 18, 1820. Temp. —84°.
“ At 1h. a. m. (14th), a broad arch of faint ligbt, croming the senith, extended from horison to
horizon, ita extremities bearing K. and W.
A meteor, termed a falling star, was observed at this time. It remained laminous until it came
below the near side of a tree-top at no great distance,
When the arch broke up, its west end disappeared entirely, bat its eutom extremities assumed for
some time the semblance of a group of cirro-cumuli.”—Ibid., p. 60Y.

Droemexr 14, 1880. Temp. —16°.

“ At midnight, & faint arch extended from the horizon in the S. E. by E. tothe N, W. 3y W., its
centre passing to the southward of the semith. Bright moonlight.”—1Ibid., p. 607.
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Dyosaana 17, 1830. Temp. —30°. .
“At 1h. 30m. s. m. (18th), & mumber of detached irregular masses of light were 80 arranged as to

- form an arch 30° high, having « direction from N, W. to S. 8. Weather clear, trong wind.”—

Ibid., p. 608, . )

Dzozneex 18, 1830. Temp. —87°.
“At 11k 80m. p.m., the sky, which had previowsly been clear, was covered by w thin stratam of

clouds belonging to thet modification of eirres’ which forms the mackerel sky of sailors, con-
Joined with small portions of what are termed by the mme people mares’-tails. Between the
bars of the former and the long fringes of the latter, streaks of deep-blue sky appeared.

Thess clowds were aot dense encugh to bide the larger stare completely, and from their first
appoarance until they sprend angively over the sky, ot more than a quarter of an hour elapsed.

On attentively regardiag the sky for somse time, the more rounded parts of the mackerel sky were
obeerved to send ehoots acroes the blue spaces to unite with similar processes of the neighboring
masses. A\ the moment of junstion, a yellowish light, with a slight tioge of red, was emitted
most brightly from the centres of the two clouds, but extending, though mam faintly, to their
wargins, A Jonger space of time had 2ot elapeed than was required to note down these appear-
ances, when an arch of light was observed to cross the senith, its extremities bearing east and
west, and terminating about 50° from the horison. It was from 8° to £° broad, and had npih
gold-yellow color. When it ceased to emit light, its site was seen to be occupied by a range
of small fleecy clouds, similar to those already described, but more closely sggregated. The

| moon now bore nearly south, and shone brightly, strongly flluminating the arch-formed range

of clouds just mentioned; but their rarity was such that they showed no dark sides. Winds
very variable from 8. W. to W..

About s quarter of an hour after the last observation, & round mass of cloud in the 8. B. was
observed to assume, suddenly, an appearance of greater density, at the same time emitting from
its centre a yellowish light. Immediately after which, it shot forth towards the 8. E. several
bright parallel horisontal streaks of light, which, crossing the near face of a neighboring mass
of clouds, became slightly curved from the southb. They were about 8° or 10° above the
horizon, and were prolonged after passing before the clouds, through a portion of clear sky. A
fow degrees beneath them, there were two or three dark layers of cirro-stratas.

The clouds, fn their general arrangement at this period, had that appearance of convergency in
opposite points of the horizon which bas been frequently noticed in & sky covered with cirri.
In the present instance, these poiuts were at right angles to the magnetic north and south. In
the zenith, the mackerel aky prevailed; but in the 8. B. and N. W. (true), the clouds were more
dense, and presented various depending fringes towards the polnts of the horison already men-
tioned. The maguitudes of the mssses, t0o, in different parts of the sky, diminished so regu-
larly, as they receded from the zenith, as to convey am idea that their long sides were seen in
the N. E. and 8. W. quarters of the sky, bat their ends only in N. W. and 8. E. quarters.

At midnight, several of the cirriform clouds, which were in the neighborhood of the moon’s place,
reflected her light strongly, and hence appeared {0 have a pretty dense structure; but when they
passed before the face of that luminary, they became neatly invisible, producing only s slight
halo or bur, but not sensibly diminishing the light.

At 20m. after midnight, the northern quarter of the sky became perfoctly clear to the height of 85°,

the rest of the heavens being overspread by small fleecy clouds, separated by narrow intervals.
The edge of cloud bordering on the clear sky was well defined, ran east and west, and was
made up of the ends of small and rather broad parallel bars, having s direction from north to
south; a very common modification of cirrus. The moon was at this time wading through a
collection of small clonds, and was surrounded, at the distance of 10°, by a faint though distinct
balo. In the 8. W, in & clear part of the sky, there existed a small spot of yellowish-white
light, which, for a few seconds, gradually incressed in brightaess, and then sent forth snddenly a
luminous besm, which, crossing & portion of the deep-blue sky, passed over the well-marked
edge of cloud above described, continued its course in front of the clonds, brightly flluminating
their faces, and terminated to the sonthward of the senith, near the moon’, place in the heavens.
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When this beam had attained its extreme length, it formed a balf-arch concave to the westward.
It was scarcely formed, however, before it divided into a number of small parts, which, being
segments of circles and rising successively one above the other, formed a kind of tiled arch. It
disappeared altogether in three or four minutes, leaving the clouds unaltered in appearance.

At 12h. 40m., the sky had become clear as far as the zenith. The edge of the clouds, which were
now overhead, was still composed of parallel bars directed to the north and south. Under these
bars, a few streaks or threads of very rare cloud were seen floating, and at times emitting a
faint orange-colored light. The clouds in the southern part of the sky, although they appeared
pretty dense in the bright moonlight, were yet rare enough to allow the larger stars to appear
throngh them.

By one o’clock, the whole mass of cloud had gathered together towards the south, and disappeared
in.the horizon; but, at the same time, a few long and very rare threads of cloud, which were at
intervals faintly luminous, shot athwart from esst to west in the deep blue of the northern part
of the sky. On former occasions, the Aarora had been observed to illuminate the face of the
clouds pext the earth; but the present night was remarkably favorable for the observance of
that phenomenon, the hrightneaa of the moonlight, and the clearness of the sky, rendering the
clounds very visible and well defined.”—Ibid., p. 608.

DrczMpEs 19, 1820, Temp. —88°.
_* At midnight the sky cleared up, a fow cirro-strati were seen to the southward, ‘and there was a
slight bur round the moon. The rest of the sky was of a grayish blue color.
At this time, a broad bank of the Aurora appeared in the north, lying horizontally, at an elevation
_of 85°. There were also a few long parallel streamers to the westward, flashing in the direction
of their lengths from W. by N. to E. by S. They disappeared suddenly, leaving in thelr gite a
faint yellowish light.”—Ibid., p. 611.

Dxcxupen 20, 1820. Temp, —48.6°.

“ At 10h, 45m., bright moonlight. The sky, which hed previonsly been very clear, was audden]y
overspread by a thin stratum of fleecy clouds. They were in general orbiculer, but were much
~ crowded, 80 as to leave only small interstices of clear blue sky. A few stars were visible through
the rarer parts. About 7° or 8° above the northern horizon, there existed a mass of cloud
rather more dense, which began soon after its formation to emit a faint yellowish light. In two
minutes, the light became brighter, and spread towards the 8. W. by a slow waving motion,
like an increasing volume of smoke rolling parallel to the horizon. It continued sweeping round
the sky in this manner until the produced end bore N. W., and then became irregularly elevated
in the middle, assuming an arched form. At the instant at which this elevation took place, a
stream of light, issuing from the 8. W., formed an arch about 2° higher than the other, and
parallel to it. The second arch exhibited nearly the colors of the rainbow.

The red color occupied its under edge, and it derted down towards the inferior arch a number of
light-red, fringelike processes. The two arches were scarcely formed when they disappeared,
but instantly appeared agsin, and continued to do so, in rapid succession, for a minute or two;
the upper one retaining its prismatic tints, and the under one an uniform pale-yellow color.
The motion of the light by which the arches were reproduced was sometimes from right to left,
sometimes in the opposite direction. The upper arch, too, was occasionally split into narrow
parallel beams, which had not only a rapid lateral motion in the direction of the arch, but were
also lengthened out, both upwards and ‘downwards, by sndden flashes. At such moments, the
colored tints were most vivid; the red always predomiunating. -

About five minutes after the first appearance of the Aurors, a bright mass of light was observed
bearing N, N. W., from which a column, possessing prismatic tints, shot up as high as the
zenith ; o similar column at the same time springing to meet it from the site of the two arches
which had now disappeared. A brilliant arch was thus formed, whose extremities bore W. N. W.
and 8. 8. E. In an instant thereafter, the whole sky was covered with small arcs and irregular
masses of light, mostly composed of short parallel beams. These masses moved rapidly from
the borizon towards the zenith, and back again. The duration of this phenomenon wag about
seven or eight minutes, when the light wholly dissppeared.
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The colors of the arches, in their general appearance and arrangement, resembled those of the
rainbow; but the blue, green, or violet, were not distinctly visible. The yellow ray occupied
most space and was the faintest, whilst the orange was the brightest. The red was nearly
as abandant as the yellow, and spproached in its hue to lake-red. The moon shone brightly all
the time. After the disappearance of the Aurora, the sky remained as before, covered with a
thin stratum of clouds, but their texture had become more rare, their edges worse defined, and
their masses more blended into each other. In short, they answered the description of the
cirro-stratus in the first stage of its change from the cirrus. The moon had a bur or halo round
‘it; and a candle, both in the open air and the house, was also surrounded by a halo.

At 11h. 30m., there was & faint mass of light in the 8. B. W., about 20° high, occasionally fading
away, and allowing & body of dark cloud to appear in its site, The light reappeared first in

“the centre of the cloud of a gold-yellow color, but became fainter as it spread outwards,

At midnight, the weather was rather hasy, and there was very little blue sky to be seen. A fow
minutes before twelve, a portion of cloud in the 8. E. was faintly illuminated ; and, at the same
instant, a luminous spot made ita appearance in a clear blue space in the north, about 15° high.
From this spot, an arch shot up which, passing to the eastward of the zenith, joined the luminous
clond in the S.E. The arch was scarcely formed when it disappeared, but was as speedily
formed again by & mass of light rising in the 8. E., and rolling to the north like a volume of
smoke from a chimney, increasing in dimenaions as it rose. Immediately after the second forma-
tion of this arch, it assumed that appearance of a shoot of the moss alluded to in the notes on
November 24th, and which is termed by botanists falcato-secund. The points of the rays or
streams were directed to the south, In a short time, the arch separated into small curved seg-
ments, which vanished in their tarn; and the sttention was next directed to the formation of a
lgng range of prismatic light about 60° high, its extremes bearing west and north. This
light had a pale gold-yellow color, and was attenuated towards the north, its sonthern or upper
edge being brightest. When this passed away, & number of irregular masses appeared in various
parts of the sky. At 1h. a. m. (31st), the sky was obscured by afog.”—Ibid., p. 612.

Dxozunxe 21, 1820. Temp. —43°.

- “During the early part of the evening, there were a few thin horizontal clouds in the N. E., but
the sky in general had a clear grayish-blue color. Some streaks of cirrus were faintly visible in
the east. The moon shone brightly, but was surrounded by a bur, as was also the candle.
Rapid noisy.

At 10h. 20m., the Aurora rose in the 8. 8. E., and, proceeding across the sky, divided into several
broad arches, which terminated about 80° from the western horizon. The common stem in the
8. 8. E. appeared as if formed by the twisting of the ends of the different arches together, and
had s waving irregular motion, sometimes apparenily doubling upon itself; and once or twice it
separated into small parallel portions, having a lateral motion in the direction of the arch, but
with their ends pointing north and south. The arches were three, and at one time four, in
number, and gradually diverged more and more from each other towards their western ends.
The uppermost passed a little to the southward of the senith, and they were each about 4° or 5°
broad. The spaces between them were sometimes faintly illuminated. After they bad continued
stationary for about ten minutes, the 8. 8. E. common stem moved slowly round the horizon
until it bore south, leaving a streak of light behind it, whilst the truncated ends, or those which
were directed towards the western horizon, approached each other, and were lengthened out to
the horizon in the W. N. W. by the rolling motion of smoke. Contemporaneously with these
motions, the centre of the arch moved up and down, 8o as to appear undulated and even con-
torted; the moving parts frequently dilating considerably, and always becoming brighter in the
centre, at the commencement of their motion. The light had a pale yellow hue, and, when
brightest, was not sufficiently denee to hide the larger stars. Its motions were in general slow,
and unsitended by flashes.

At 11h., a bright arch extended across the senith from E. by 8. to N. W. by W.; the B. W. quarter
of the sky being at the time occupied by a homogeneous mass of light, which had a crescentic
edge turned towards the east, and there was a similar mass in the north concave towards the
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south. The arch af first exhibited s vermicular motion from east to west, then split into parallel.
beams, possessing, as usaal, a rapid lateral motion; and, in & short time, the Aurors in every
part of the sky began to move with such velocity, and to assume such a variety of forms, as to
defy description. The centrsl arch more than once exhibited two distinet curreats, or motions
of its parts, flowing from one end to the other in oppesite directions at the same instant; and
at one time all the detached parts of the Aurors sppeared to collect together to form a beautiful
circle or corons, which surronnded the zenith at the distance of 46°, and in which the rapid lateral
motion of the heams was very apparent, having a direction from north, round by the south,
west and east. The besma, in this case, were appareatly perpendicular to the carth’s surface in
every part of the laminous ring which they formed. Ia s half arch, which 08¢ immediately
afterwards from the northern horizon to the senith, the extremities of the beams.were directed
from east to weet, and the rauges of beams which formed, in rapid sucosssionydsgeses of light

" of various shapes in every part of the aky, had no certain direction. The genmigil color of the
Aurors wes s pale yellowish-gray; but when the beasms moved with a rapidity that eould scarcely
be followed with the eye, they emitted a pale but bright red lighs, alightly tinged with purple
or violet. These beams sometimes lengthened and shortened themselves with extreme rapidity,
and the prolonged exiremities emitted & light equally brillisnt, and of the same hue, with the
resé of tho beam. In sbout fifteon minutes, the whole of these beaatifal phemomena vanished,
leaving behind only s fow faint masses of light. The moon was still nmnnded by a slight
bar, and the wind bad changed to the west.

At midnight, the southern quarter of the sky was oeoupied by a broad horhonul mass of light.

At 1h., there was no appearance of the Aurors whatever. Sky cloudless, but rather hazy;
minate erystals of snow falling. Durieg the evening; the wind was very variable, but light.”—
Ibid., p. 614.

Dxoemsxr 22, 1820, Temp. —48°.

“At 4b. 30m. p. m., dark gnd rather cloudy A faint mass of the Aurora in the 2. S.E., about

20° high,

At nine o’clock p. m., the sky being of & pretty deep-blne color, except in the S. B., where there was

s mass of white clonda near the horizen, the Aurora appeared in the form of an nreh of yellowish-
gray light, about 70° broad in the centre, where it reached from the senith to within 29° of the
southern borizon. Its limbs were spirally twisted and tapered, touching the horizon in the 8. E.
by 8. and N. W. by W. The light of this arch was arranged in longitadinal bands, baving
different densities, and varying in length frem 20° to 80°. These long portions of light occa~
sionally receded laterally from each other, and then formed a series of arches or parts of arches,
the upper ones including thoso beneath them, Whilst the arches were thus sepatated, some of
them exhibited a waving lateral motios, the others remaining stationary, and sometimes, one
end of an arch moving more then the other, it was earried obliguely across the general line of
direction of the parts of the large arch. The arches approached each other by an irregular,
slow, lateral mogion, occurring simultanecocusly in the different arcs, and agsin formed a con-
tinuous body of light, varying in density in different parts. .

At 11b., s beam of light rose from the southern horizon to the height of 45°, where it terminated,

. that end then bearing N. W. by N. It was sbout 10° broad, and gradually atiennated from its
centre outwards.

At 11h. 80m., there was a loug luminous bank in the south, neatly of equal dimensions throughout.
Its centre was slightly elevated, and aboat 40° high. Its extremities faded imperceptibly away
in the 8. 8. B. and western parts of the sky. It was about 6° broad, and emitted a greenish-
yellow light. The sky near its extremities was dark, and completely hid the stars. Five or
six degrees below this pearly horizontsl mass, a smaller but similar one appeared for a short
time. Neither continued above two or three minutes, and they exhibited no quick motions,
but merely brightened a little, undergoing at the same time a slight dilatation. They appeared,
howaever, and disappeared at intervals until 2ih. a. m. (33d), when a baziness overspread the

—Ibid., p. 618.
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Droxxexs 28, 1820. Temp. —45°.

“ At 11h. p. m., a faint arch of pale greenish light, about 10° broad, rose to the height of 80°. One
of its limbs, bearing S. E. by S., sprung from a collection of whitish clouds (cirri) situated
about 10° above the -horizon. The other, bearing W. 3y N, faded away imperceptibly in a
dark part of the sky, where there were neither clouds nor stars visible.

The moon waa surrounded by a bur, and did not give much light.

At 1%h., the arch was still visible, but zeveral strata of pretity dense white clouds now occupied
the southern part of the sky to the height of 20°, and the extremities of the arch, which were
broader and fainfer than before, hore S. by £, and W. N. W,

In the middle of the arch, there were several gentle elevations and depressions; but, although the
light occasionally brightened up in some spots, there were no guick motions amongst its parts.

The state of the atmosphere continued, as before, pretty clear in the zenith; but the bur-round
the moon, of a faint gray color, with a slight tinge of orange on its outer edge, remained. A
similar bur was formed round a candle, its diameter enlarging rapidly as the observer receded
from it.”—Ibid., p. 611.

Droxmess 25, 1820. Temp. —28°.
“At 1b, & m, (26th), the Aurora appeared for the first time this night, in form of a faint arch,
extending from the altitude of 40° in the N, W. to a spot near the zenith, bearing S. E.
It was comaposed of longitudinal bamds or streams of light, connected with each other by a faint
luminousness.
A little snow was falling at this time in minute crystals, and there was a slight haziness in the
sky.”—1Ibid., p. 618,

DxoEnszz 26, 1820. Temp. —382°,

“ At 10b. 80m., an arch-formed Aurora, about 8° broad, appeared a little to the southward of the
genith. Its extremities descended to within 15° of the horizon, and terminated in the S. E.
and N. W. At one time, the light of the arch appeared of uniform density throughout; at
other times, it was most intense slong {ts sonthern or lower edge, and became gradoally fainter
upwards until it disappeared.

The stars were soen obscurely through the denser light; in other parts of the sky they shone
brightly. At the same time, there appeared in the E. S. E., parallel to the horizon, & mass of
bright light with two or three dark horizontal streaks across its face, produced apparently by
intervening layers of cloud. The arch continued for a considerable time without undergoing
any materfal alteration in its appearance, except that it occasionally brightened up and faded
away again. Once, indeed, for a few moments, it separated into portions parallel to each other,
but having sbout 11° of obliquity with respect to the arch. These portions emitted a bright
light, and were separated by faintly lnminous spaces.

At 11h,, the arch, having nearly the same direction as before, was corposed throughout the greater
part of its length by two parallel portions, each gradually fading awaj towards their edges;
and the 8. E. end of the arch was also lengthened out and bent towards the east, so as to come
in contact with the mass of light noticed above as bearing E. 8. E. This bent portion of the
arch was composed of several bars nearly of equal length, and arranged so that every succeeding
one lay to the north of that which preceded it in their approach to the horizon. The whole
were connected together by a faint diffused light; and from the same body of light in which that
end of the arch now terminated, a column of faint beams rose perpendicularly to the height of 15°.

At 11h. 30m,, the arch had increased its breadth to 20°, its northern edge being very near the
zenith. Its extremities, bearing 8. E. and N. W, were composed of irregular and somewhat
detached roundish masses, but its centre consisted of five bright longitudinal bands, connected
by a faint diffused light. The mass of light formerly bearing E. 8, E. had now moved round
towards the south, and, still resting in the horizon, formed the 8. E. end of the arch.

" At midnight, & grest nomber of detached masses of light occupied the sky from 20° south to 10°
north of the zenith. These masses of light varied in shape, but the grester number had some-
what of an oblong form. They were separated in some places by clear blue sky, in others they
1
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were connected by s diffased light. They lay in various direttions in the femith, but townrds
the horizon they had an appearance of convergency to the N. W. and 8. E., and thus formed in
the aggregate an arch 30° high in the middle, and tapering towards its extremities.

At 1h. 80m. (27th), the centre part of the above-mentioned arch, or aggregated masses of light,

_ had dilated so a8 to occupy the whole aky, except & clear blue space of 20° from the northern
horizon. The shapes of its component parts had undergone a material alteration, and wers now
so arranged and blended together as to bear a striking semblance to an immense double curtain
with its ends gathered together, in the N, W. by W. and 8. E., at about 10° above the horizon,
the space beneath being of a clear blue. From the genith, to carry on the similitude, the folds
of the curtain proceeded in several beautiful festoons towards the north and south, and had
oocasionally a slow motion, as if it were folding aud unfolding again and again. The moon at

. this time shone with a bright light, and illuminated several layers of cloud (cirro-stratus) in the
N. E., every other part of the sky being anclouded. _

At 2h. a, m,, & large homogeneous sheet of rare light was spread over 20° on each side of the
zenith, and near the horizon there were many layers of cirro-stratus, some of them pretty dense,
80 as to obscure the moon when they passed over its face. The Rapid was guite inaundible at
this time,”—Ibid., p. 618.

Droxmezz 27, 1820, Temp. —45°.

““ At 11h, p. m,, the sky clear, the moon not yet risen, but many stars visible. .A beam of light,
about 8° broad, rose from 10° above the horizon in the 8. E. by 8., and, gradeally becoming
fainter upwards, disappesred a little south of the zenith, After continuing stationary for some
time, it sent forth a beam of light from its southeast end, which extended 11° more to the north-
ward, whilst its fainter end was at the same instant prolonged so as to form a complete arch,
terminating in the N. W. by W. horizon. A little haze was visible at this time in the southern
horizon.

At midnight, the Aurora formed a somewhat interrupted circle round the sky, about 15° high,
which sent down, from its N. W. by W. and 8. E. points, several pointed processes which nearly
touched the horizon. Some large flexuous streaks, and masses of light traversing the zenith,
connected the northern with the southern part of the circle; and there were alio a fow detached
frregular magses of light in other parta of the sky. The best-defined part of the circle was in
the N. E. quarter, and here a quick lateral motion to and fro was produced, as if by its separa-

« tion into perpendicular bars. It was about 8° broad at this place. During the coutinuance of
this phenomenon, many beams of light rose perpendicularly from the upper margin of the circle,
but, before they reached the zenith, their extremities were bent from their course so as to make
various curves sideways, or even to appear as if rolled up upon themselves.

When the Aurora had exhibited itself in this form for a considerable space of time, the whole
mass of light suddenly appeared in motion, aad, sweeping round on esch side, was gathered
together to the southward of the senith. Immedistely thereafter, o large portion of it was seen
in the 8. E., assuming an exact resemblance to & curtain suspended in & circular form in the air,
and hanging perpendicularly to the earth’s surface, The lower edge of this ourtain was very
luminous, aud had a waving motion ; and the illusion was further heightened by the momentary
appearance of perpendicular dark lines or breaks in the light, in rapid succession round the
circle, exactly as the waving of & curtain would cause the dark shades of its folds te move along
it. This beeatiful curtain of light was about 40° high, of a pale yellowish color, and sent forth
on the one side a process which approached the 8. E. by E. point of the horizon, and on the
other was connected with a iong regular arch, terminating in the N. W. borizon, similarly con-
structed, and having the same waving motion with the curtain itself. All this time the sky was
perfoctly clear, exoept in the southern quarter, which, to the height of £° or 5°, was occupied
by dark clouds, apparently intermediate between etratus and cirro-stratus.

Half an hour after its first appesrance, this curtain-formed Aunrora was resolved into & number of’
detached irregular portions, which sometimes increased rapidly in every direction until they met
with other masses, either before existing or appearing at the instant, and formed an uniform sheet
of light which covered the whole sky. The formation of this great sheet of light was so rapid,
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that the eye could only trace its progresi partially; and its dissolution and reappearance were
equally sudden.

At 8b. p. m., the moon arosse. A clear sky. The Aurora Nnter snd farther to the southward
than before.”—Ibid., p. 630,

Dxoxupra 28, 1830, Temp, —49°.

“At 6h. p. m., the Aurors, in an arched form, extended from the S. E. horizon to the N. W, across
the senith. This arch was at one time composed of » bright homogeneous stream of light
shout §° broad; at other times, it split into perallel beams, their enda directed to the east and
west, These beams receded from each other laterally, until they were separated by a space of

- clear blue aky more than twie their breadth, speedily reuniting again, however, to form the unin-
terrupted arch. A fainter arch appeared to the northward of the other, springing from, and ter-
mivating at, the same points in the horizon, but having an apparent curvature so much greater
% to keep their centres 5° or 6° spart,

At 8h., the low fog to the southward had inoreased, and mlnuto erystals of suow were falling, but
the genith remained clear.

At this time, there oxisted a sone of light in the north, about 80° high, whose extremities, anited
with those of s similar sone in the south, dipped suddenly dolm to the horison in the 8. B. and
N. W. points,

At-9h,, in a celm and clear atmosphere, there wm five arches, ueh about 4° broad; one crossed
the lenith another was elevated about 80° above the northern horizon, and there were three in
the southern half of the aky, at clevations of 450, 6°, and 80°. Thelr light was faint, and their
extramities converged 50 as to tarminate conjointly in the N. W. by N. and 8. E. by 8, points.

At 10h. 80m., oolumns of faiut light rose peependicularly from the horison in the N., 8. E., and
8. W. points, to the height of 30°.

At midnight, there was an arch of light in the sonth, about 15° high, baving its lower edge,
throughout its whole length, resting upon a fog-bank; and there were also two or three faint
beams rising from the horizon in the 8. E., across a portion of clear sky, and a bean lying mid-
way between the zenith and horizon, about 30° long, and pointing north and south.

At 1b., the sky in the zenith was clear, and was occupied by an arch tending from N. W. to 8. E.”
~JIbid., p. 632.

Dropuexs 29, 1820. Temp. —52°.

“ At 6h, p. m., there appeared an arch of yellowish-gray and pretty denge light, about 10°%road
sod 25° high, which in & fow minutes hegan to increase in breadth, and at length separated into
two parallel arches, whilst at the same time a fainter beam sprung from its northern end, taking
& direction towards the S. by E., but, becoming more diffase as it rose, it disappeared in the
genith. The brighter part of the light obscured the stars. The united limba of the two arches
in the N, by W. were divided by perpendicular dark spaces so as to appear to be composed of
obligue bars.

About 10m, after these appearances were noted down, the sky was occupied, for about 70° to the
northward of the zenith, by large masses of light, arranged 50 as to converge towards the N. W.
by N. and 8. E. by 8. points of the horizon. Near these points, long slender processes of light
descended, and united 80 a8 to form a common stem on each side similar to the limbs of an arch
of the common dimensions of 2° or 3° in breadth. The internal movements of the Aurora at
this time were sluggish, but Iarge masses of light were {requently generated almost instantaneously.

At Th. 30m., s number of arches sprung from the borizon in the N. W, by N., and, sweeping
aetoss the sky in various directions, suddenly curved in to terminate in the B. B. by 8. The
arches were in general about 6° broad, and their middles were distant enough from each other
to spread on each side of the senith to the distance of 50°.

From 9h. to midnight, the Aurors formed many arches of light, very various in breadth and
deasity, all having a common origin and termination in the N. W. and 8. E., but crossing the
heavens in & variety of directions, so as to occupy about three-fourths of the space on each side
of the zenith.
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* The middle portions of some of these arches ran horizontally across the sky, whilst their extremi-
ties, making sudden curves, arrived at the common origin and termination of all the arches,
which were seated for the greater part of the night about 4° above each horizon. At one time,
the light was arranged in a series of curves, including each other and having their convexities
turned towards the north on both sides of the zenith. In short, their arrangement was con-
tinually varying, but the breadth of the arches at all times was greater in the zenith. Large
and diffase columns of light sometimes shot up at right angles from the convex side of the
arches, and portions of broken arches were occasionally seen in various parts of the sky, lying
obliquely across the general line of direction. The changes of form were not produced by a
quick flashing motion, but by the different parts of a new arch appearing simultaneously but
faintly, then gradually brightening up in & manner that could be traced only by keeping the eye
steadfastly fixed on & clear part of the sky and watching the evolution of the light there.

At midnight, s clear blue sky surrounded the zenith to the distance of about 20°. The rest of
the sky had s light-grayish appearance, resembling the light: of the milky way; many stars
shining brightly at the time. In some spots this diffased light brightened up for a moment or
two, assuming at the same time a yellowish hae.

At 13h, 80m., there was an arch in the south about 15° high, and various irregnlar masses of
light in the north, the rest of the sky being of a deep blue.

At 2h,, the sky very clear. At this time the Aurora was very brilliant, and its motions so rapid
that it was impossible to record them in the order of their occurrence with anything like -
accuracy.

At one period, the 8. W. part of the sky was occupied by & mass of dense light, which was con-
nected with a similar mass in the east by a current of light about 4° broad, moving with exireme
velocity from W. to E. This stresm of light bore s stronger resemblance to & cascade of
water than to anything else I can liken it to; and it in general flowed from the one mass of light
to the other, but sometimes its eastern extremty curled back in various directions, forming, as
it were, beautiful eddies. The dark lines or spaces, whose instantaneous sppearance and dis-
appearance evinced the motion of the light, lay perpendicnhr to its line of direction, or pointing
to the north and south.

For an instant, when the motions were most rapid, the llght became very vivid, and assumed a
reddish hue. At this moment, a loud crash was heard, similar to what is produced by a large
piece of ice floating down a river and crushing against a stone.

This noise was not repeated, and, as it appeared to come from the river, would not have been

** noticed unless for its contemporaneous occurrence with the brightening of the Aurora. The
air at this time was rather favorable for the transmission of sound, the Rapid being distinetly
heard.”—1Ibid., p. 623.

Deczmszr 80, 1820. Temp. —48°.

“At B5h. p. m., an arch-formed Aurora extended completely acroes the sky from the N. W. by N.
to the S. E by E. From the N. W. end of this arch, a pencil of light rose perpendicularly, a.nd
terminated at the zenith. Its hue and brightness were equal to that of the milky way, which
was distinctly visible at the time.

At 8h. p. m., two columns of light rose perpendicularly from the horizon, in the N. W. and S. £,
to the height of 10°, Their summits being connected by a nearly horizontal beam of light, a
depressed arch was formed to the northward of the zenith, from various parts of which pencils of
light shot up directly towards the south, and rising 40° or 50°. Portions of two smaller and
conoentric arches were occasionally seen under the other.

At 9h. the Aurora continued to exhibit modifications of the appearances above described.

At midnight, an irregular mass of light, having a spirally-twisted form, rose in the horizon in the
N. W. by N. to the height of 60°, apparently perpendicularly; then, turning to the northward,
it continued its course borizontally scross the sky; and, lutly, bent suddenly and obliquely to
terminate in the S. E. Aorison.”—Ibid., p. 625.
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Droxuexs 81, 1820. Temp, —40°.

“ At 6h. 35m. p. m., an arch-formed Aurors 15° high, extremities bearing N. 3y W. and X. 3y S.

From its north end, several rays rose to the height of 10° or 139, having a direction o the south.

At 9h., a zone of light, rising from the horizon in the N. E., swept round the horizon to the east-
ward and southward, with a gradual ascent, until it bore S. W. and bad an elevation of 85°;
from thence it gradually descended, and finally terminated in the N. W. 3y . point of the borizon.

Near the eastern horison, this zone was continuous, but towards the south it was composed of thin
and parallel layers.

At midnight, the Aurora covered the sky in fleecy masses, having the same apparent convergence
to the N, W, and 8. E. points that has been described on former occasions.”—Ibid., p. 626.

ann! 18, 1821,

“ At midnight, several layers of cirro-stratus in the northern half of the sky with clear blue interulu.
A sone of light existed in the north, its extremities bearing N. W. and E. N. E. It was com-
posed of parallel beams pointing fo the southward, and having & quick lateral motion. The
eastern extremity of the zone was the most brilliant, and it sometimes rolled back upon itself,
producing varions curtain-like appearances, during which motions s passed in front of the nesgh-
boring clouds and completely Aid them,

The southers Ralf of the sky was overspread with thin white clouds, through which a few stars
appeared. When these clouds passed over the face of the moon, they produced a bur imme-
diately around it, and a halo at the distance of 15°. The northern edge of the halo was occa-
sionally illuminated with the yellowish-red light of the Aurors, which gradually faded away into
the white moonlight reflected from the cloud.

The zone in a short time broke up, and its parts approached the zenith, often in their course
whirling into a circular form with an extiremely rapid motion. At those times, the beams of
light appeared to be perpendicular to the horison, and emitted various prismatic rays, of which
yellow and pele violet were the most conspicuous. Sometimes the violet merely tipped the
beams; at other times it appeared throughout their whole length. When these beams were
arranged in the circular form, 50 as to form a ring, their length varied from 3° to 4°,

The light appeared this evening, to the eye, to de near the earth, a thin whits Aase evidently floating
behind or above s, in some places near the moon’s situation in the sky.

The needle, by Mr. Franklin’s observations, diverged very much to-night.

A very short time after these observations were made, the whole sky was overspread by a tolerably
dease, uniform, bazy white cloud, which hid the stars and considerably obscured the moon. The
Aurora shot across this cloud from N. N, W, # 8 8. E., in the form of parallel arches which
emitted a bright yellowish-white light.

The arches were of short duration, and when they disappeared their site was observed to be
occupied by the unaltered stratum of cloud.”-—Ibid., p. 637.

Mazon 8, 1831.

“At 6h. p. m., before the daylight was gone, the Aurora appeared in the S. E., stretching up
towards the zenith.

At Th., two faint arches crossed the zenith.

Twilight. The Aurors was bright and copious all the evening.

At 1h. s. m, (9th), it was extremely besutifal and brilliant, bat its changes were too varjous and
rapid to be described. 1Its intestine motions were curved, waved, and serpentine.

Sometimes it appeared in large masses, like the modification of cloud termed the cumalus; at other
times it sssumed the cartain-like appearance formerly described; and occasionally it split into
beams varying much in altitude, but generally perpendicular to the horizon.

One of its forms was very remarkable. It was & hollow truncated cone of light, formed of rays
originating about 20° about the horizon, on every side, snd terminating about 3° or 4° from the
senith. These rays had much lateral motion, and emitted a most brilliant green light, inter-
mixed with & bright purple. Their convergence was very regular, and, had they been prolonged,
they would have terminated in the senith. The cone was, in fact, the phenomenon we have
termed Corona Borealis, with beams longer than usual.”—Ibid., p. 627.
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Manon 11, 1821.

“At midnight, a sone of light was observed emndmgﬁm lbc E tathe N. W,, lying about 20°
above the horizon, and emitting & yellowish-gray light. This sone exhibited some intestine
motion, but it was faint, and consisted rather of & brightening up and fading away sgain of the
light than of fiashes.

Al this time, sounils were heard at intervals of from five to ten minutes to a few seconds, resembling
the noise of & wand waved smartly through the air. The sounds appeared to issue from various
parts of the sky, and as they were frequently simultaneous with a brightening of the Aurors, I
was at first inclined to regard them as reports of its motions, but Mr. Wentzel stated them 10. arise
Jrom the dontiacting of the snoto wupon the sudden inéreass of cold, and his opinion was fnrther
supported by the same sounds being heard next morning.

‘We heard in the evening from 50 to 100 of these reports, and they continued nearly ss frequent
after the Aurors had almost faded away as when it was brightest. :

The alr was not very favorable for the transmission of sound, as the Rapid was scarcely sudible.”
—Ibid., p. 638. '

——

Ospe Lavenorn (Greenland)—Lst. 64080’ N. Long. 80°80° W. . August 38, 1820, GRaam.
“'This evening, for the first time since April last, we saw the Northern Lights.”—Graah, p. 103.
[Gresh remained at Nukarbik frons Ostober 1, 1829, to April 5, 1880, but does not meation a

single appearance of the Aurora.
Nukarbik is in lat. 68° 21’ 88'' N., long. 40° 50’ W.]

ne—

Fort Norman.—Lat. 64° 40’ 88'' N. Long. 134° 44' 47"’ W. October, 1849. . Lieut. HooPER.

“16th. At 11h. p. m., a fine Aurora extended in s broad undulating curve from N.E. to W. 8. W.
The sky was clear; temperature considerably below freezing.

29d. At 11h. p. m., I observed & dim Aurora extending fn » segment from N. N. W.to W, at
about 45° of elevation.

98d. At midnight, Aurora was visible spanning the sky {n a broad belt, passing through Orion in
the E. and the Pleiades at 8 E., snd conﬁnning to W. and N. W. Night clear and stars
brillinat.

25th. At 7h. 20m. p. m., Iuw:veryﬂne Aurora forming & brilliant arch from BE. to N. byW
(true), the centre being about 20° in altitude. At N.N.W., a column rose from the visible
horison to-the zeuith, very fine below, and widely outspread above, somewhat in the shape of an
open fan which has been much tora in the web. At ten, the Aurors had shifted in position and
form, being now extended from 8. 8. B. through the zenith towards the western horizon, where
it formed & magnificent scroll at about; 40° elevation. It was a most saperb spectacle.

The rays of both of these were uncolored, except that they seemed to-possess a more brightly golden
hue than usual, the moon being nearly at the full and very bright, and the stars brilliantly dis-
played. The moon went down about eleven, when also the Aurora dissppeared, and the sky
became entirely overcast.

96th. At 8h. 30m., I observed an Aurors nearly simflar in form and position to that first seen last
night, but not nearly so brilliant, and of greater altitude, as the inner line of curve was now just
above the Plelades; whereas, in ﬂnt of last night, at an earlier hour, the upper edge intersected
that constellation,

29th. A faint Aurors visible, very nearly in the form and position of that of the 26th inattnt, with
an additional column, irregular and uncertain in form and place.

81st. A fine clear and cold day; a light air from southward, with an almost cloudless sky.
The night one of the most lovely I have seen here; perfectly cloudless; the moon high, and,
with the stars, very bright; and a beautifal Aurors, in waving tremors, all over the sky; its
hue & pale and somewhat yellowish green.”—Hooper’s Journal, 158.
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ovnmn, 1849.
**8d. The night very fine and clear, and freesiog intensely; a slight Aurora to the northwestward.
"12th. A fine Aurora visible, principally in the south and west quarters.
13th. A fine Aurora at nigbt extending from east, through the senith, to weot, in an frregular
curve.”—1Ibid., p. 158."

Maron, 1850.

“1st. Cloudy; very mild weather; wind moderate, from south. In the early evening, the Auron
was dully displayed from S. to S. W. by W., in a segment of about 25° altitude at the centre;
vertical short thick rays proceeding from its upper edge. About 11h,, the aky cleared, and wind
came from E. 8. E. moderate. - :

8d. About 10h. p. m., » beautifal broad streak of Aurors extended from N.W., through the
zenith, towards S. E., of a pale yellowish green and very bright. Later, it spread all over the
sky, and, moving lnoeuntly, thrutened an increass of wind,

5th. A cold breeze from N. W.; weather clondy. The night clear and cold. In the early part,
an arch of Aurora. was vislble from S. E. to E. N. E,, of inconsiderable altitade and little
brilliance; the rays colored pale yellowish green.

6th. Rather sharp in the morning. A fine summy day, with & fresh breese from B. B. W. The
night very clear and nearly calm. A light vein of Auroraat E. 8. B.

7th. Very fine and clear; a fresh breeze from the southward. The morning cold. The night
fine, clear, and cold. Midnight, & broad wave of Aurors from east, through the zenith, to weat.

8th, Night fine and clear; a slight Aurora to the eastward. At 10h. p. m., a broad arch of
Aurora from E. to N. N. W.; altitude at centre about 80°, Calm.

10th. In the evening there were visible three bright rays of Aurors, all proceoding from the east; H
lnter the Aurora spread all over the sky.

11th. The wind has been very unsteady during the day, but blew principally from N. B, especially
when strongest. The weather has been exceedingly mild, and even oppressive, despite the strong
breeze. At 9h. p. m., the sky was still overcast. There was & dall but distinet arch of Aurora
from Z. toS. W., the centre having about 85° of altitede.

18th. At 8h. a.m., there was & fice Aurora spread over the sky, and in particular a large mass
about 20° N. E. of the zenith; the wind was also gentle from N. E., and the aky cloudless; a
great deal of rime was falling, apparently from the large mass before mentioned.

The day fine and rather cold. At 10b. p. m., a broad and bright irregular arch of Aurora extended
from 8. E. to W.N. W., the centre having about 60° of altitude. There was at this time a
gentle westerly breeze, from whick quarter the wind has been all day, light, and a rime fell, as
last night, and again, as it seemed to me, proceeded from the Aurora.

14th. About 11h. p. m., there was an Aurors visible of a pale green hue, extending from 8. E.
towards W.B. W. inaregulunch thence swerving to W. N. W,

15th. At 1h. a. m., the Aurors changed its position and appearsnce greatly, now proosediag from
E. S E.,intwo e, towards north and west. These united at about 50° altitade, N. W,
of the unith, and s large body of light between them passed through the zenith and joined the
main branch or stem at their junction, thence a beautiful stream led nearly down to the horizon
at N.W,

A fine Aurora at 10h. p. m. from E. 8. E,, through the zenith, to W. N. W, in two broad streams,
in vertical waves like a heavy curtain; the lights and shades beautifully alternating, and, as last
night, the rays of a pale yellowish green hue.

16th. A very fine cold day; wind blowing stromgly from N.N. W. unti} the afternoon, when it
modersted. The evening calm, mild, and overcast. A aery faint appearance of Aurors st
midaight to the S. E.

17th. A little snow fell in the small hours, bt the day became very fine, sunny, cloudless, and calm.
The night fine and very clear. A beautifal pale-green ‘curtain’ Aurora from esst, throngh
the senith, to west.

Slst. A very little thin snow was falling this morning when we rose, but it soon cessed, and the
day became fine and clear, s moderate breese blowing from the N. W. The night calm and
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clear, with a light bank of elouds on the horizon at south and west ; weather very mild.: About
11h. p. m., a bright and extensive Aurora displayed itself, in the ‘falling drapery form,’ spread-
ing from 8. E. in a broad path, and passing about 20° west of zenith to west; the weather also
became colder. .

22d. A very beautiful day, but much colder than it has been of late. The evening very fine and
cold. An Aurors visible at midnight, similar in position and appearanee to that seen last night.”
-—Ibid., Pp. 17178,

Arru, 1850.
“8d, At 10h. p. m., a bright Aurora visible from east bo west.
8d. At 11h, p. m., s fine Aurors from E. by N. to W. by N.; centre about 70° altitude.
4th. At 10b, 80m. p. m., & firm but not brilliant Aurora viuble, in parallel arcs, from E. N. E. to
N. N. E. ; centre of highest about 25°,
6th. At llh 80m. p.m., calm and very mild. From eut ap to the zenith & fine Aurora dis-
played, spread out nbovo like & ‘sea anemone.’
I have generally found the weather calm when the Aurors is thus shown in the zenith.
8th, An Aurora at 10h. p. m., similar to that of the 6th.
-98th. At Oh, 80m. p. m., there were a few beautiful patches of Aurors to tho eutnrd colored
pale yellowish-green, llke the sutnmnal tint of the fading leaf.
80th.- At 10h. 80m., a very faint ray of Aurors, of a palo green hue, extended from the visible
horizon at east, bontdl the zenith, to about 40° of altitade.”—Ibid., p. 178.

At Sea.—Lat. 85° N. Long 63° W. September 28, 1818.  ROBERTSON.

. “At 11h. p. m., observed the Anrorn very brilliant from S. 3y E.t0 S. 3y W. It ﬂrst appeared
from behind s cloud at the altitude of 5°, shining with a sflvery light; shortly after darting up
small bundles of rays to the altitude of 18°.

There was no appearance of the Aurors in any other part of the heavens. Weather calm and
clear at first appearance ; & breeze soon sprung up from west, which shifted to 8. W.. Moderate
weather.”—1 John Ross (Robertson), App. 121.

N.B.--1. At 11h. p. m., very brmhnt.
" 2. First appearance from behind a cloud.
8. No appearance of Aurora in any other part of the heavens.
4. Weather calm and clear.

At Sea.—Lat. 65° N. Long. 63° W. September 29, 1818. Romxarson.

“At ten in the evening, the Aurora was seen very brilliant from S. W. to 8. E., true bearings,
shooting rays to the altitude of 15°. In the morning of the 80th, the Aurors was spread sll
over the heavens.

Strong breezes from westward with clear weather, continning to blow fresh from tlnt quarter till
pest noon.”—1 John Ross (Robertson), App. 131.

N. B.—1. At 10h. p. m., very brilliant.
8. A. M. 3qth, spread all over the heavens.
- 8. Btrong breezes from yeit; clear weather.

Fort Franklin.—Lat 65° 1%’ N. Long. 133° 13' W. December, 1895. Fraxxuin.
““The length of our shortest day did not exceed five hours, bat the long nights were enlivened by
most brilliant moonlight, and we had frequent and very fine appearances of the Asrors Borealis
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The latter phenomenon made some of its grandest displays on the 96th of October, the 3d of
November, and the Tth of December.

_On all these occasions, the disturbed motions of the magnetic nesdls were mmm snd o
most careful series of observations convinced the party that they had a close conmection with
the direction of the beams of light of which the Aurora was composed.

Myobderntiouaholedmtomdndothutthedovhﬁomoﬂhnudlewm,h.whhdom,
connected with changes in the weather; for, previous to a gale or a snow storm, the deviations
were always considerable, but, during the continuance of the gale, the needle almost invariably
remained stationary.”—.8 Franklin, 66.

N. B.—1, Grandest displays of Aarora.
2. Disturbed motions of the needle on these occagions very remarkable.
8 Deviations of the needlé connected with changes in the weatber.

m————

Fort Franklin.—Lat. 65°11' 56’ N. Long. 128° 18’ 44"’ W. February 14, 1896. FrANKLIN,

“On the 14th, at 45m. after nine ». m., the arched form of the clowds, and the appearance of &
collection of rays projected from the sun’s disk in the shape of s fan, strongly resembled the
coruscations of the Aurors. The stmoephere was misty; temperature in the shade 4-8° &',
and when the thermometer with a blackened bulb was exposed to the sun’s rays, it rose to +48°,

The magnetic needle, at nine 8. m., was perceived to have made a greater deviation to the westward
than usual at that hour, and I imagine that the cause of this increase probably arose from the
atmosphere being then in s state of electricity, similar to that in which it is when the Aurora
appears in hagy weather; on which occasions we have observed that its coruscations bave the
strongest effect in causing aberrationa of the needle.”—% Franklin, 73-8.

N. B.——1. Arched form of clouds noticed at 8h, 45m. a. m.
2. At 9h. a. m., magnetic needle was perceived to have made a greater deviation than uspal.

e ———
.

Fort Franklin —Lat. 65° 11’ 56’ N, Long. 128° I3’ 44’ W. 1835-36-37. Franxun.

““The results of the observations on this phenomenon made during the present expedition coinciding
* with the remarks on the same salject given at much length in the Appendix to my former Nar-
rative, I shall here confine myself to the mention of a fow brief deductions from a careful exami-
nation of our registers at Bear Lake.

Am&lmﬁw«t&ed&ﬂynﬂmdﬁoapmdm Amm,hulodmt«ofom the
following general conclusions :—

1. That brilliant and active coruscations of the Aurors Borealis cause o defloction of the needle
almoat invariably, if they appear through s bazy atmoephere, and if the prismatic colors are
exhibited in the beams or arches. When, on the contrary, the atmosphere is clear, and the
Aurora presents a steady dense light of a yellow color, and without motion, the needle is often
unaffected by its appearance.

2. That the Aurors is generally most active when it seems to have emerged from & cloud near the
earth.

8. When the Aurora is very active, a haziness is vory generally perceptible about the coruseations,
though the other perts of the sky may be free from base or cloud.

4. That the nearest end of the neodle is drawn towards the point from whence the motion of the
Avurors prooceds, and that its deflections are greatest when the motion is most rapid. The
effect being the same whether the motion flows along a low arch or one that crosses the zeaith.

5. That a low state of tempersture secms favorable for the production of brilliant and active corus-
cations; it being seldom that we witnessod any that were much agitated, or that the prismatic
tints were very apparent, whea the tempersture was above zero.

6. That the coruacations were less froqueatly visible between the first quarter and the full moon,
8
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_ thap in sy other period of the lunation, and that they were most pumerons botneaathe third
guarter aud the new moon.

4. That the appearance of the Aurors was vegiatered ot Beuhke,,in lmp ﬁw without
any sound having been heard to attead its motions. v

8. The height of .the Aurora was not. Mmhodbywtulobnnation hutihhﬂngbmseen,
on several occasions, to flluminate the under surface of some dense clouds, is conclusive that its
clevation could not have been vory grest. - When Dr. Richandson and Mr. Kendall made their
excursion on Bear Lake, in the spring of 1826, the former saw the Auarovs very byilliant and
‘sctive, displaying the prismatic colors, in & cloudless sky (on the 384 of April); while Mr.
Keudall, who was watching at the time, by agreement, for its appesrsace, did not see any corus-
mﬁmthonghhowuonlytvea&ymﬂqdimtfmmm.mpbudnn. o

9. The gold-leaf electrometer, which was kept in the Observatory, was never affected by the
sppearance of the Aurora.

10. On four occasions, the coruscations of the Aurora were seen very distinctly before the daylight
hed disappeared, and we often perceived the clouds in the daytime disposed in streams and
srches snch as the Aurors sssumes. ‘

The opinions I have ventured to advance sbove, are at variance with the conclusions drawn by

ptalns Parry and Foster from their observations st Port Bowen; those oficers fnferring that
the Ayrors does not influence the motion of the needle. But the discrepancy may be perhaps
expla!md by the difference in activity and altitude of the Aurors at the two places.

I have stated that the needle is most affectsd when the Aurora is very active and- displays the

colors. Captains Parry and Foster have informed me that the Aurora seen st Port
Bowen was generally at o low altitude, without much motion in its ‘parts, and never exhibiting
the vivid prismatic colors, or the rapid streams of light, which are mo frequently reeorded in our
registers of its appearance st Fort Buterprise and Fort Franklin, 4¢ Both these places, we as
ofien witnessed the coruscations crossing the wenith as at any other dﬁtndo,and undorncha
variety of forms, and in such rapid motion as to bafle description.

From the difference in the sppearance and activity of the Aurora st Port Bowen md Forts Enter-
prise and Franklin, an inference may be deduced that the parallel of 65° N. ss more favorable for
observing this phenomenon, and ita effect on the needla, than s higher nortbern latitade.”’—.
Fraunklin, cxlv-exlvii,

N. B-l Brillisnt cornscations cadse a deflection of the needle.
8. Anrors most active when it emerges from a cloud near the earth.
8. When the Anrors is very sctive, s haxiness is very perceptible about the eoruscations.
4. The nearest end of the needle is drawn towards the point whence the motion of the
Aurors proceeds.
& AlumdMMhﬁyombufwﬁopmdwﬁudnﬁnmm

Yort Franklin—Lat. 65011’ 56"’ N. Long. 138919’ 44" W. October 96, 1895, Frawxun,

“An arch of $0° elevation, extending from W. N, W. to E. N. E. by the north. 'The motion of the
light rushed at the first from the former to the latter point, and then backwards and forwards,
snd ultimately passed off to the sonthward.  Needie stationsry o faw seconds. A beam shot
along the arch from west by north, to éast. Beam from north, across the senith, to south
horiscn. Motion of light from W. N. W. along the arch. Motion from N. W.to N.E. at an _
clovation of 8°. Beam from north to the senith. Needle stationary, the Aurora having dis-

Interval of time—between 10h. 10m. and 10h. 30m. p. m.

Remarks on the 36tA.—These coruscations were extremely brifant, and in continual motion.

The prinoipal feature was o broad band of light that extended along the northera part of the sky,
from W.N. W.to E. N. B., ot an elevation of $0°, from which beams of s loss intense light were
frequently projected across the senith from nortk o sowih, or in the contrary direction ; and they
sometimes reachod the opposite borison before they dissppeered.

'l‘hobnd,unllutho beau,umd to be composed of an infinite number of slender rays,
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which were highlyinelined:nd exhibited the prismatic eoloﬁ,thu m;ut tints being red,
-~ yollow, snd green. -

mwgwmwnummwwuemmmu
of cloud.” Sl?nlklh)

Ocrommm 87, 1825, . .
“Am«lt;htmdhghonkﬁB.tothnnorth.dndondonofl&" The metion of
its parts very repid.
Ab«nfmlnmltotbmiﬁ. mmtngmmamuywmmmm
sad its extremities were pointed 8. W. by W. and E. N. E.
. .dAnother beam from noeth, which spresd across the seaith as the former had doae, baving its points
. .directed W. by 8, snd K. by N,
The whele coruscation then disappeared, and the meedle gradually recovered its wsual position.
o Interval-of Hime-—&om midnight to ten minutes sfter thet hour. .
..:anﬂﬂ.—&twdhohmvdmm'mmdhﬂmmdl@cﬁom
E. N. E. along the sbove-mentioned stream, which, on reaching the north point, rushed towards
the senith; and, in both instances, similar arches were formed across the senith.
Mnudhbmuysdthonmoomofdmm«hbﬁhm
The motion of tholigbtmmdynpid."—lud.,p. oxiix.

Novnnna.lssﬁ, ‘

IoﬁonofthAmnpﬁfnnB.B.E.toN.N 'W. across the sonith. Avcll the same;
-direstion of motion not noted.

Anhmml&fmnmthtola&, apld. -

Arch seross senith from N. N. W, t0 8.; motiea N. N. W.t0 8, Ammmyﬁuppuﬂng.
andmdhmﬁowyuthupodm Interval of timo-between 10h. 80m. and 10b.
45m. p. m,

meu-.mAmmhmmmmmmwmmummm
prismatic tints. .

v mmm»wmmguynmmmmﬁuax to N. W, across
the senith, in which part it formed & corons, from whence slender rays were projected perpen-
dicularly downwords, giving to the coruscation the appearance of a globe with the meridians
marked upon it.

ThhAnmnoﬂngymngﬁomcmofMinnn'&S.E,whichgndullychngediu
position to the eastward; and, on ita reaching the east point, a band of light, resembliag the
fringe of & curtain, rashed forth and extended roand the northern horison at an elevation of 8°.

The corons disappesved at the time this Iatter change took place, and arches were projected in
rapid succession from S. 8. E.to N N. W, & to N, and from N. N. W. 10 S.; all of them
displaying the most brilliant eolors.

The needle betrayed its greatest deviation during the projection of the last-mentioned arches, and
was, in fact, kept in o state of vacillation for about five minutes, approaching towards, or
receding from, the true north, according to the apparent motion of the rays of light.”—Ibid., p. ol.

Droeuzxs 7, 1835.

“ A bright beam dsrted from sn elevatod arch towseds the horison atthe N. N. W, point. A stream
from E. 8. B. to N. W, with a rapid vibratory motion fn fis parts. Corusestions in the form
of ahorseshoe; motion following that shape, Interval of time, botween 11b. and 11h. 25m. p. m.

Mutkﬂh—hAmthbnlngvaMMudu&wdywﬁnnd
brilliant.

T inowt ressarksble part of the ‘corustation was three perfect srobes, st the severs! altitudes of
40°, 50°, and 90°, having the same points in the horizon. From the lowest of theve srches, &
besm flashed towards the horison to N. N.'W. Mmdmdnchngolntbon«dhd?ﬁ'
88 above noted.

When these arches became falat, 8 mass of Hght rushed from E. 8. E., end in‘its progrees to the
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N.W., in an horizontal direction, the rays of light of whieh the stredm wak composed were seen
vibrating backwards and forwards, between the two extremes, in the most rapid manner.

During this commotion, which lasted ten minates, the heedle deviated between 89° 15’ and 41°15". .
It afterwards continued stationary for three minutes at 40° 45’, though the Aarora was violently
agitated; but the motion of the light was then nearly circuler, or in the fom of s horseshoe,
and confined to the zenith. The color of the light waa faint red. '

In o fow seconds afterwards, the whole body of the light, being concentrated in the W. N. W. point,
dartadinmlnmtwrou the genith to E. 8. E, exhlbiﬁnglniu progrensdmﬂsr lgltation
" {n its vays to that already déscribed. ‘

The coruscation then branched off to the north, forming Y broud band of Hght about 900 high,
. resssutaed the horseshoe form at the latter point, and -its rays undulsted throngb everypartof
this figure like the waves of the ses or a rolling volame of smoke. -

Daring these lut-mnﬁomd chngu, the needle retraced its course, as shown in the last ‘three
notices, and remhod stationsry at 88° 5, while the Aurors formeéd a zone that eucircled the
borizon st sn dlevation of 80°, In’ which shape it reminod s few minntu and then disappeared.”
—TIbid., p cli. '

Dmms.lm
 Aurora visible. Motion from N. W. byN aloog o bndoflight mhhgtothuﬁmd ele-
vated 150 and about 3° broad. The colors very vivid; motion rapid.” Needle stationary for five
nlnumutthluposmon Motion returning from the eastward, along the band, to N. W. by N.
The needle stationary st this position for five minum,durhgwbiehhmvdthe light was rushing
_ from each extreme of the band, meeting in the N. by E. point. * There was but little display of
color. ThenoﬂonﬁomtheNannﬂed A stréam of light about 20° broad darted across
the senith from N. W. by N. to 8.8. E. ‘A besni darted from the senith to N. W. by N, fol-
* Jowed by the whols mass that had ascended from this point. - Motion along the first-mentioned
band from N. W. by N. to the eastward. A stream from N, W. by N. to the venith. A beam
from genith to N. by E. - Needle stationary for some minutes, the motion rolling from opposite
directions of the arch that extended from N.W. by N. to east, and clashing ‘in the centre.
Motion from N, W. by N., in nearly s horizontal direction, to W. 8. W. Stationary for five
minutes. ' A stresm of an irregular shape darted from N. W. by N. to 8. 8. E. across the zenith.
Aurora gencrally diffused in flmy stroams without motion.. Motion from E. 8. E. to N. W.
* by N. inuhndliuilutothtﬁmducribod. Internl ofﬁme,betmnmidnightand 25
' minutes after that hoar.
Atlh.!Om.a.m.,thoAurousppmedinmmhﬁ'onN E to morth, but motionless,
Gmdnmarh—'l‘hechuguintbe coruscations were so various and rapid as to render their
n impossible. ThohndofﬂghtlrstmmﬁmeduextondinghoﬁwnhﬁyﬁomNW
by N. tothomtwnd,nmlnednuﬂythewholetimo. —Ibid:, p. clif. -

Fort Franklin.—Lat. 65° 11’ 56' N. Long. 1380 13' 44"’ W. November, 1849. nm
“90th. The day pretty fine and calm. A fine Aurors in the night.

flst. Very fine, cloar, and cold. - A most splendid Aumntnlght.sprsdm; lnnvedlimdl
over the sky.”—Hooper’s Journal, p. 161.

Dmnu,lsu

“ 4th. Weather stormy, wind strong sad squally from N. W. Late in the evening it cleared up &
MndsonﬂouwdAmumﬂnbkhmnﬂnﬂ.mmwpuodge
of & beavy ‘nimbus.’

5th. Cloar, very fine, and cold. Oalm until towards sunset, when the wind rose from N. E. snd
inouuodnmhmdqulckly,ooninginmqnﬂll,nodouhtblowingwithgruﬂomhm
open space, our position being grestly sheltered.

The night fine and very cold; s fow windy clouds in the sky. I’umﬂedlylitﬁn;nyludmb
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of Asmrora visible, darting hither and thither through the heavens like lightning flashes. The
stars very bright.

Yth.: A fine day, calm and very cold. A most lovely Aurora at night, axhadh;fronunt.through
north, to west, with coruscations towards the senith.

8th. As I have generally cbeerved to be the case, the Aurora of last evening was Mondbya
strong breexe, the weather completely changing during the night ; the clear starlit sky becoming
overcast with s heavy drift of clouds from N. E., from which quarter the wind was atrong,
accompanied by thickly.falling sad driving mow. . The weather continued thus all day, and was,
moreover, bitterly eold, but improved a listle towards night, the wind aad snow ceasing, and &
few stars peeping out. .

0th. The night wes very fine; ngmﬁehmfromwut.oelondluuky, and & beautiful Aurora;
which latter first formed in an arch from N. N. B, to N. N. W, but Idler appeared similar to that
of the seventh, in. broken and vertical rays, coruscating towudl the zenith. The stars viaible
. in myriads, and very bright. :

11k p.m. I have just come in from viewing- (syo. ud listening to) the Aurora, which now pre-
sents a gorgeous spectacle. It has shifted from its first position, and now covers one-half of
© the leavens, from esst, through south, to west. . Ob, it is exquisite! I cannot describe it, for it
is too splendid for description, even if viewed by a Byron, but I will try to set down an ides of
it, slthough it can be but o faint one, -

: Orlon is now bearing sbout 8. 8, W., and on each side of that constellation to about four points
rays are converging very nearly to the senith, while they are perfectly regular in distance one
from the other, and in form remind me of the lines of longitude on a globe, like which, also,
they are cut just below the senith. Around and sbout them are wreaths sad rolls, lines and
curves, masses and skirmishers of the luminous fluid, never atill for an inetant, but waving and
rolling, advancieg and retiring, folding and unfolding, fast aud changeful as thought can fiy;
never twios alike, but, like the fickle kaleidoscope, ever presenting some new appearance, beau-
tiful sad wondrous as those already seen and vanished. The converging curved rays before
mentioned sre just in sbape, &c., as we see in those plotares where the Spirit of God is
repressuted descending upon the Baviour in the form of a dove. I do not think nor write this
with levity, for the phenoraenon is too awe-inspiring to excite mirth or ridicule.

As the beavy curtain in a theatre is drawn up or let down, 8o are some of the flying lines expand-
ing and contracting incessantly; others, again, seem heavy breakers, curling and turning under
and about.  There was one large mass, a perfect blaze of light, which seemed to be not twenty
feet above me; others with leas body appesring far, far away. It was a glorious sight, and I
stood gasing in rapiare, although not very poetical, until I found myself chilled throughout;
but one who is privileged to view a scene like this cam have little sonl, little of the spirit con-
templative, an be feel not his very heart-strings thrill with solemn joy at the sight.

And now, t00, & question. long doubted is by me doubted no more. I bave Acard the Aurora;
Bot once, nor twice, merely, but many times; not faint nor indistinet, but lond and unmistakable ;
now from this quarter, now from that; now from on bigh, and again from low down. At first
it seemed to be like & field of ice cracking, then like the distant stroke of an axe; again it
resembled the nolse of pile driving by a monkey, and at last like the whirring of tmnon-nhot
when heard from & short distance. Once, three like this followed in rapid succession, and I
thought I could see the mass whence the sounds prooceded tumbling or vibrating.*

The night is intemnsely cold, the sky perfectly clear, the stars showing as brilliantly through the
illumined flnid as where the ‘lights’ are not; the wind is moderate from N. N. W. 1 bave no
doubt that we shall have heavy weather after this display. I have read that in other northern
voysges, the sound of the Aurora resembles the cracking of a whip, bat to-night I heard nothing
like this, to my idea.

In a fow minutes, the character d&ommmw"mduynﬂdmpp«ﬂng,
sad nought now sppeared to view but a long low arch from E. 8. E. to B. W,, beoking o rising *

! This error respesting the Aurora’s sosnd sfiords o curious indication of the powsr of imagisation in assisting
deluelon.
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mass of clouds, but I still heard occasionslly the sbnd:ubdan,mwuuehnbduedaudless
frequent. The night continted calis, but became cloudy.” - rosied

11th. Snowing and blowing hard il day. The sky clearing s little u dght,zln Aumwas
visible, and the wind fnoreased to a strong gale, i which the squslls waws very violeat.

13th. Stilt blowing hard all day from the same Guarter, N. W.; as:yosterday ;-the snow driving
faet and furious,  The Awrors st hight was very fing, the wind having gradusily deereased from
sanset, sad the night beoxme very ealm wnd fine.: 'We ngsin besrd the cracking sounds, and our
fishormen had & Boe laugh at my wundiug Aerors, ssying that the nolse is only that of the ice
" eravking on‘Bear Liake; Mtthhuduﬁmﬁthqu«ﬁmn“da&bﬂym.mdlmmed
to rest perfectly satisfied that it was caused by the Aurors; and not:the foe. -+ + - 1=

18th. Fime and cold, with little wind. All my enthasinstic idess respecting the Awrore’s sound

~ re ispelied, snd & fiad that I have, $0 wse & vulgar phruss ‘found- s mskre’s nest,” for those
noises whick I beford heard with so mueh raptare; a3 belonging to: an' exgubsite and wondrous
phenomenon, were thia merning repeated in broad daylight, sad-are, I mow sees; unmistakably
caused by the foe cracking. A moderate breese ia the svening from N. .5 wéather cloudy.

- 17th. - A-modernte breeze from N. W.; cloudy and cold. The wight set in pretty clear, but with

‘ thwmlmng and oqullyrcoml\ W. Late wmﬂmnmunnwm to the
sovtiviid, R

18th, Very fine and clur mﬂm, breeze modemfmw N.W mm; -the sky
became cloady, but in the night was clear, lnddhphyed tlla ‘umym’wldmﬁge, the
wind being then fresh from westwird, - »

19th. Colder by far than yesterday; wryﬁqnd i the worning, - enles. Mmldday,
moderate hresze sprung up fom N. E., bat the aight was calm, fine, ‘sod slesr; -~ - -

Amumvhlbhh,ummbdgh&mmwmhnmmh&m&ﬂfﬂ S W.;

© and owither, with less’ lengthund o‘lgnoter llﬂmdo,frou"R.N W wn B. The stars bril-

" lismt'es gems, - .

iom The day was very fine and calm, but the eold pmm ﬁmgb m«Mg, even our
~ isheratan was forced to retarn before his usual time. -

At night we saw a lovely Aurora. At one time it was Hke this | thembdngwmemt-
ward, udﬁeﬂoﬂhmﬂngwmmwmmmmﬁngummw
into perpendicnlar lines. The night calm and veryfive. © °

mnwm;mmmay,m.mﬁmmm uﬂnightwe
obsetved s falr Aurora; masses of light rolliug and tambling over esth other Hicessantly, and
sppereatly very low. The weather has eompletely chianged since yesterdsy, being now cloudy
snd very mild. A slight Aurors to the westward visible this evening.

- 27th, Very fine, clear, and cold; a fresh breeze from W. N. W. The night Hke that of yesterday ;
wind light from west. Our bruthm distinetly audible out of doors, aad &tir fisherman got
frostbitten on the cheok on returning from the nets.  Some time about midaight, a pretty but not
brilliant Aurora was visible, of s pale green hue.

80th. Cloudy and mild; e light breese from the N. W. Read prayers to the party. The evening
fine; & moderate breesze from the west. A bright Aurors visible, extending in an frregular
semicircle, of considerabls altitude st the vertex, from east towsrds west.

8lst. Very fine and not very cold. A&ahbrme&omw N. W. in the morning; the remainder
of the day snd the evening calm.

A fine Aurors visible this evening, oxtendiug froin the horfzon ot N. N. W. io!.by!.»,'iu alti-
‘tade in the céntre about 15°, with vertical coruscations.”—Ibid., pp. 169-685.

Jawoazy, 1850,
‘1st. The Aurors seen last evening changed its position as the moon neated the horizon, progressing
before she appeared regularly and gradually towards soxth.
84. The breese continued all day, but with less violence thau yesterdsy. The weather still cloudy
sod mild. At night, before the moon rose, I observed an Aurors from N.E.by E.to N. by W.,
over & heavy ‘ incabus,’ at about 15° altitude.
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" 4th,: The day cloudy and mild. In the evening, an Aurcra visible from N. by W. to N. E,, of
-~ which X give one phase; but it was ever changing in appearance.
8th, Abont sn bour hefore daybresk, there was & curicus Avrora visible. I.hh the day, the
wind hecame fresh, and, accompanied by & fine driving saow, made the weather very cold. The
svening was cold, with & little snow; and moderete wind from west. .Aurora showing all night,
- flying about all over the sky.
Nh The night was at first very celd, the hl'u\h being llighﬁy sudible, but later the weather
became calm, mishy, and much milder. A fine Aurars was viaible,
~ 10th, At night the wind waa fresh, a litile snow fell, and the tempersture was very low. A faint
Aurors visible, similar in form and position to that of last night.
11th. The night calm sad aold. Anrora during the night to the parthward.
- 18th. Before daylight, s fina Aurore was displayed to the seuthward, afterwards shifting to the
. narih. A moderate hreese from the weat.
. .18tk A fine Aurera was visible shout three hours before daybreak to the southward; the sky
.clear.. . The dey very fine; calm, and tolerably mild; a base on the horizon. Read prayers.
' ‘The night fine and cold; the breath being aundible. Besautiful phases of the Aurors visible
~ darisg the night in all parts of the sky.
14th, Here it was quite calm, but on the Lake there was a very fresh breeas from the weat. Very
fine appearances of the Aurors all night; uaeolored, snd inconstant in position.
16th. Last night and this morning there fell & sort of rime, which was in 80 minute particles as to
be almost invisible. I fanoy this must be frosen dew; perhaps it is this which forms the Aurorse
by reflection from the snow. The night fine and very cold. Beautiful Auroras thronghout.
16th. . We conaider this the coldest day we have had here, the wind being strong aad aqually from
N.B. In the sunshine to-day, I obaerved the stmosphere crowded with frosen particles sparkling
brilliantly, like motes in s sunbeam. All night, beantiful phases of Aurora visible.
17th. The night was eold and clear; Auroras showing all night. lthimpodbluop!cmothem,
80 varions and inoonstant were thelr positions snd forms.
18th. Very fine; not a speck in the sky. The sun’s warmth is mhduhgtoho pereeptible,
but the air is, notwithstanding, very cold. A light breese from the west.
The night fine and cold; Aurora displayed in a very beautiful manner; all the sky from B. S. E.,
* throngh porth, to west, was covered with broken vertical lines in waves coruscating towards the
_ senith, and ip slight metion. To the sowthwerd, was & long low arch, of perhaps 16° altitude
at the oentre. There was o light northwesterly air.
~ 83d. Just after snset, the wind increased greatly, heooningﬂlolqully,ndthomhrmung
ly cold,  Besstifal Avroras during the night.
25th. Veryﬁnolndelur wind N.W., moderate ; the same on the Great Bear Lake; the weather
mild. The night very fine, and, lau,ooid.
Beantifal Auroras visible, one of which, extending from E. N. E. to N. W., was sbaped like a hage
mustache, its centre aboat 30° north of the senith. Another appeared as below attempted.
2th. The night very fine and very cold, the breath being agsin andible. Calm on Bear Lake.
‘When the moon had risen to about 19’ of altitude, there was a very pretty Aurors about her; the
rays tinted pale yellowish-green, which buo I have always cheerved them to take when the
moon is near the full.
. Beantifal ‘tremors’ all night, moving rapidly over the heavens, and of the same pale-green hue.
Whenever I have seen thess rapid movements of the Aurors, wind has-shortly followed.”—
Ibid., p. 167. *

Fxmauany, 1850.

“1st. Last night was very cold, and Aurors was displayed in a besutiful manner from N. E. to N,
in ‘tremors’ and rolling folds. .

The eveaing was vory cold, fine, and clear. .About 10h. p. m., we viewed ome of the most exquisite
spectacles we ever beheld. The Aurors had been for some time visible, and it now spread over
all the sky, excepting to the southward, and kept an incessant motion, whirling, dencleg, and
darting around with lightaing-like rapidity. All the colors of the rainbow were displayed by
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L4
tarns, visible at one instant, and in the next succeeded by another hue, - There was a perpetually
shifting fringe, st one moment of an exquisite violet, and then again of a grass-green tint; these
were the predominant colors, bat all others, in every variety of shade, were here and there shown.
A more exquisite or more gorgeous spectacie cannot be imagined. Ishall never sgain begrudge
the time spent in our exile here, since in it T have been privxlegedtoenjoylopurfect.lpecxmen
of the king wonder of natural phenomena.

‘We knew very well that this appearnnce betokened wind, undthinonewithtbe moon tbontthree
hours later, the Aurora of course becoming faint as the darkness decreased.

2d. The wind blew freshly all night from the N. E., and did not abate any with gunrise. In the
afternoon, it increased considerably, and the sky became covered with clonds; ‘cumulas’ above,
and ‘stratus’ on the horison. The weather clear; a slight snow drift.

I am more than ever confirmed in my conviction that the Awrora & froven dew or vapor,
{llamined by, or rather reflecting, the light of the frozen masses round the pole, or perhape only
by that from the surrounding snow-clad earth. That it must be congealed vapor suspended
in the atmospbere and existing in atomic particles, I hold to more than all, from its instant
motion with the slightest breess, and from the resemblance of that motion, when the mass is
strongly excited, to that of a cloud of dust raised by a sirong breese ; the same eddy-like twist-
ing, the same rolling and folding motion, and of one volume into And over another, &o.

7th, Late last night there were besutiful ‘tremors’ visible, principally displayed near the senith.
A fresh breeze set in from the N. E., bat declined at daybreak. g

18th. The Aurors was finely displayed last night in *tremors,’ and this morning there was & strong
breege from the west, with & heavy snow drift.

18th. A strong breese all day from westward, and o heavy drift, modeuﬁng st night, which
was fine. .Aarore dully displayed in two long arches, one to the: noréh and the other to the

14th. Pretty fine; a fresh breesze from west both here and on the lake; weather not very cold; the
night mild and rather cloudy. Aurors displayed in much the same manner a8 last night md
towards mornhig, brightly and in varions directions. -

15th. Very fine and very mild, The night calm and ﬂne, dhphylng Aurors as in the elrlyptrt
of last night. :

16th. A most lovely day; clear, warm, and sunny, thawing in the sun. A light northerly air

- here; calm on the Gireat. Lake. In the oveningg the clouds gathered over to the east and south,
threatening wind, In the night, there was a beantifol Aurors all over the sky, in vertical
shot't rays, rolling and folding over each other, while at W. By 5. a segment commenced, leading
towards the zenith eastward, but breaking snd mingllng with the mass of Aurors at about
80° altitude.”—Ibid., pp. 168-70.

Duke of York's Bay (Sputhampton Island).—Lat. 65° 28’ 18’/ N. Long. 84° 40’ 07"’ W.
Avugust 15, 1831, Pasar.

“The Aurors Borealis was visible doring the whole of the night, conlinﬁng of many luminous patches
or nebulm, having, when viewed together, a tendency to form an arch, and extending from south
by east to southwest, and somstimes to west, its height in the centre being 16°. From this arch,
poncils of rays shot upwards towards the senith. :

It differed from snyotherphenome'nolthilkindthtlhavem,inbeingctﬂinesofa
beaatiful orange color.”—32 Parry, 89.

————

At Sea.—Lat. 65°50' N. Long. 61° W, September 36, 1818. Ronzareos.

“ About nine in the evening, the Aurora Borealis was seen very brilliant in every point of bearing,
shooting bundles of rays of unequal length to the senith.
This Aarora was first seen through o thick mist in the smith ; as the mist passed away the Aurors
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fncreased in brilliancy; the stars shone bright; not a cloud to be seen. At eleven, the Aurora
becsme less brilliant, and the sky again obscured with mist. The horizon continued hazy till two
next morning, when the Aurora was again seen very brilliant in the semith.”—1 John Ross
(Robertson), App. 120,

m———————

Winter Island.—Lat. 66911’ 35"’ N. Long, 88° 10' W. December, 1821, Lron,

¢ Ag we now had seen the darkest, although not by many degrees the coldest, season of the year, it
may not be irrelevant to mention the beautiful appearance of the sky at this period.

The Aurora Borealis does not appear affected by the brilliancy even of the full moon, but its light
continues still the same. The first appearance of this phenomenon is generally in showers of
falling rays, like those thrown from s rocket, slthough not so bright. These, belng in constant
and agitated motion, have the appearance of trickling down the sky.  Large masses of light
succeeded next in order, alternating from a falat glow, resembling the milky way, to the most
vivid fiashes, which stream and shoot in every direction with the effect of sheet lightning, except

-that after the flash the Aurora still continues to be seen.

The sudden glare and rapid bursts of thess wondrous showers of fire render it impossible to observe
them without fancying that they produce a mshing sound ; but I am confident thers 53 no actual
notse attending the changes, and that the idea s erromeous, I frequently stood for hours together
on the ice, to ascertain this fact, lt a distance from any noise but my own breathing, and thus I
formed my opinion.

Neither did I observe any variety of color in the fiashes, which were to my eye dnyl of the same
shade as the milky way and vivid sheet lightuing.

The stars which gleam through the Aurora certainly emit & milder ray, as if & cartain of the finest
gause were interposed.

It is remarkable that whenever the weather is cabm, the Aurora has a tendency to form an arch at

" whatever position it may occupy in the heavens.

On the 29th of this month, we were particularly gratified by a beautiful exhibition of this kind at
near midnight. A perfect arch was formed to the southward, stretching from east lo west; ita
centre elevated about 2° above the horizon.

The night was serene and dark, which added considerably to its effect, and the nppemnée con-
tinued unchanged for about a quarter of an hour; bwi, on a slhight breezs springing up, small
rays shot occasionally to the senith, and the arch became agitated with a gentle and undulating
motion, after which it spread irnguhrly, and, separating into the usual streamers, soon diffused
itself over the whole sky.

In stormy weather, the Northern Lights fly with the rapidity of lightning, and witha comnponding
wildness to the gale which is blowing, giving an indescribable air of magic to the whole scene.”
—Lyon, pp. 99-101,

May 80, 1823,

“In the afternoon, a most singular phenomenon was observed in the heavens. The western sky was
blue and cloudless, while overhead it was hasy, and abounding in what sailors call ‘mackerel and
mares’ tails.” The division of colors was by & most perfect arch, the legs of which stood in the
N.E. and 8. W. A strong breeze from the westward did not in svy way affeet the edge of the
bow, which was clearly defined.

'With the legs stationary, the whole clouded part receded, or fell slowly to the eastward, in the
same manner as the hood of a carriage is thrown back, until by degrees, and after the expiration
of two hours; the sky was all of the same pure azure as had at first been soen in the west. A
strong wind continued blowing all night.”—Ibid., p. 204.
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Winter Island.—Lat. 66° 11’ 25’' N. Long. 88° 10’ W. November 15-16, 1821. PArry.

“ At thirty minutes past nine a. m. on the 15th, the weather being rather cloudy and a light breeze
blowing from the southward, the electrometer was tried, and again at nine p. m. on the 16th, at
which time the Adurora Borealis, consisting of a stationary white light near the horizon, was
vigible in the 8. 3y E. quarter of the heavena; but in neither case was the gold-leaf in the
slightest degree affected.”—2 Parry, 183.

N. B.—1. At ¢h, 80m. a. m. electrometer tried, tndsguinontholuhat% p-m.;
2. At which time Aarors Boreslis was vizible in the 8. by E, quarter—stationary light ;
8. Bat in neither case was the gold leaf affected.

Noveuses 17-18, 1831.
“ At 8h, p. m. of the 17th, the Aurors Borealls was seen, consisting of a stationary light occupying
a very small portion of the beavens in the S. E. by E. quarter, and close to the horizon, from
which, at times, vivid flashes shot across the zenith nearly to the opposite horizon:
After ten p. m,, the stationary light shifted more to the southward, and then gradually disappeared.
At ten p. m. on the 18th, this phenomenon assumed s similar appearance in the 8. by W. quarter.”
—Ibid., p. 188.

Novuszs 28-24, 1821,

“On the evening of the 23d, the Aurora Borealis made its appearance in the northwest, vivid corus-
cations shooting at times across the zenith to the opposite Rordzon. The gold leaf of the elec-
trometor was not perceptibly affected by it.

On the morning of the 24th, it was again faintly seen in irregular streams of whlte light, extending
from the western horizon to the zensth. For several hours the same night, also, this extraordinary
phenomenon was visible from the southeast, round By south, to west, being principally confined
to a space about five degrees above the horizon.

The magnetic needle, which was attentively watched, was not ot oll affected by any of these phe-
nomena.”—Ibid., p. 185.

N. B,—1. Gold leaf of electrometer not affected.
2. Magnetic needle not at all affected.

Noveueza 36-28, 1831,

“On the 36th, both in the morning and evening, the Aurora again appeared from S. E. t0 S. W,
the brightest part being about ten degrees above the horizon, and with pencils of rays shooting
upwards towards the zenith. In almost every snstance, it is observable that the light, however
irregularly disposed in other respects, has a tendency to assume an arch-kiks form; but I think a
plane bisecting the arch would more generally have cosmcided with the true than the magnetic
meridian in the phenomena we had here an opportunity of observing. This was particularly
the case on the morning of the 27th, when, at 6h. a. m., the Aurora formed onz droad, con-
tinuous, and well-defined arch, its centre passing rather to the southward of the zenith, and its
legs appearing to rest upon the horszon at sast and west.

For several hours on the evening of the 28th, it was seen in the S. E. with rsys darting rapidly
up nearly as high as the genith. There is almost always one stationary patch of ¥ght near the
-horizon, appearing, as it were, tAe source -whence the shifting or variable part of the phenomenon

proceeds. A
It will be seen from about this period, Aow much more frequently the Aurors seemed to issue from
the southenstern guarier than from any other during the rest of the winter.”—Ibid., p. 185.

N. B.—1. Appeared from 8. W. to 8. E. (26th).

. However irregularly disposed in other respects, has a tendency to assnme an arch-like form.

. Plane bisecting the arch generally coincided with the true meridian.

. Evening of 28th, seen in 8. E.

. Almost always & stationary patch of light near the horizon. '

From about this period, Aurora seemed to issue more frequently from 8. E. quarter
than from any other.

- N
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Deoxnxn 2-83, 1821,
*The concluding month of this year presented more frequent as well as more brilliant displays of
the Aurors Borealis than we had noticed at an earlier period of the winter.

On the evening of the 2d, we observed it constantly appearing, from five till ten o’clock, in one
quarter of the hoavena or another, but entirely confined to the southern side of the seméth, It
cousisted sometimes of luminous blotches or small clouds; at others, of coruscations shooting
upwards, and & stationary light always perceptible near the horison from S. S. E. to S. W. The
light was white or yellowish-white, and the compass was not affected.

On the evening of the 8d, it also appeared in little white spots, resembiing the nedula in the heavens,

-8 viewed by a telescope, or the milky way on a very clear night.

I may here remark, by the way, that this last beautifol feature of the heavens very seldom appeared
here, for, notwithstanding the notion generally entertained of the extreme cloarness of the atmo-
sphere under a polar sky, we Aave always found the very reverse o be the fact. 1t is true,indeed,
that, with & northerly or westerly wind, the sky was generally what would de called clear; but there
10 scarcely one wight in twenty when the heavenly bodies, if viewed through a telescope, do not
sppear surronnded with more or less hase. Indeed, it very seldom happens that a considerable
deposition of minute snow may not be observed to take place, even in the clearest nights, in
these regions.”—Ibid., p. 141.

N. B.—1. Aurora entirely confined to the south side of the zenith.
2. Appeared in little white spots resembling the nebule,
8. Instead of the extreme clearness of atmosphere under a polar aky, we have always found
the very reverse to be the fact.

Dzozuexn 4, 1891,

“While makivg lunar observations on the evening of the 4th, Mr. Ross and myself remarked a
meteor falling from the 8. E. to N. W., belng about 40° bigh when it disappeared. It fell so
slowly as to be visible for four or five seconds, but was in every other respect like the falling
stars, as they are called, seen in other parts of the world.

At 11h. p. m., the Aurors was seen forming an arch, about 5° high in the centre and extending
SJrom 8. 8. W. to 8. E. The maguetic needle of Alexander’s compass was not perceptibly
affected daring its continuance.”—Ibld., p. 148.

Drosunzz 14, 1821.

“0On the sfiernoon of the 14th, the Aurors began to show itself as soon as it was dark, consisting
principally of rays shooting up from the horizson, én the &, by N., towards the senith, and some-
times passing through bat very little beyond it towards the opposite side of the heavens. Just

- before ten o’clock, however, & much finer display of this phenomenon presented itself than we
had yet seen this season.

There atill remained s place near the borizon st B. by N, whence & bright light seemed constantly
to issue; and if any part of the phenomenon could be said to continue uniformly the same, it
was the leg of a broadish arch in that point, which searcely ever changed its place or the inten-
sity of its light.

The arch was at times completed, or thrown over to the W. S. W, being 15° high in the centre
and generally sbout 2° broad, though in this respect it was irregular and somewhat variable.
The lower part of the arch was always well defined, the space under it appesring dark, asif a
bisck cloud had been there, which, however, was not the case, as we saw the stars in it unob-
scured except by the light of the Awrora. The upper side of the arch was never well defined,
but its light was gradually softened off s0 as to mingle with the azare of the sky, and often
sent wp corasestions towards the senith.

Thus far description may give some faint ides of this brilliant and extraordinary phenomenon,
because its figure here maintained some degree of regularity; but during the most part of its
continoance it is, I believe, almost impossible to convey to the minds of others an adequate
conception of the truth, It is with much deference, therefore, that I offer the following descrip-
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tion, the only recommendation of which, perhape, i, that it was written immediately after
witnessing this magnificent display.

Tonumerable streams or bands of white and yellowish hght sppeared to occupy the greater part of
the heavens to the southward of the zenith, being much the brightest in the S. E. and E. 8. E., from
whence it had, indeed, often the appearance of emanating. Some of these streams of light were
in right lines like rays; others crooked, and waving in all sorts of irregular figures and moving
with inconceivable rapidity in varions directions. Among these might frequently be observed
those shorter collections or bundles of rays which, moving with even greater velocity than the
rést, have acquired the name of the ‘merry dancers,’ which, if I understand aright the descrip-
tions given of them by others, I do not think I ever saw before..

In & short time, the Aurora extended itself over the cenith about ha{fwaydmm to the nortlaem
horizon, but no farther, as if there was something ¢n that guarter of the heavens which it did not
dare to approsch. . About this time, however, some long streamers ehot up from the horizon in
the N. W., which soon disappeared.

‘While the light extended over part of the northern beevens, there were a munber of rays assuming
s circular or radisted form near the zenith, and appearing to have a common centre near that
point, from which they all diverged. The light of which these were composed appeared to have
inconceivably rapid motion in itself, though the form it asgumed, and the station it occapied in
the heavens, underwent little or no change for perhaps a minute or more.

Suppose, for instance, e stream of light to have occupied a space between any two of the stars, by
which its position could be accurately noticed, the light appeared to pass constantly and instan-
taneously from one to the other, as if, when a portion of the subtle fluid of which it is composed
bad made its escape and vanished at the end next one of the stars, a fresh supply was uninter-
ruptedly furnished at the other. This effect is & common one with the Aurora, and puts one in
mind, as far as its motion alone is concerned, of a person holding -a long ribbon by one end,
and giving it an undulatory motion through its whole length, thoagh its general position remains
the same. One of the most striking of the various locomotive properties of the Aurora is that
which it often has laterally, by which I mean in the direction perpendicular to its length. This
motion, when compared with the other, is usually slow, though still very rapid in the ‘merry
dancers,’ which seem to observe no law with regard to the rest of the phenomenon. , When the
streams or bands were crooked, the convolutions took place indifferently in all directions.

The Aurora did not continue long to the north of the zenith, but remained as high as that point
for more than an hour; after which, on the moon rising, it became more and more faint, and at
half past eleven was no longer visible. The color of the light was most frequently yellowish-
white, sometimes greenish, and once or twice a lilac tinge was remarked when several strata, as
it were, appeared to overlay each other by very rapidly meeting, in which case the light was

~ always increased in intensity. :

The electrometer was tried several times, and two ot Kater's compuses exposed upon the ice dnnng
the continuance of this Aurors, but neither was perceptibly affected by it.

‘Wao listened attentively for any noise which might accompany it, but coudd Aear none; but it was
too cold to keep the ears uncovered very long at.one time. .

The intensity of the light was something greater than that of the moon in her quarters. Of its
dimming the stars, there cannot, I think, be a doubt. 'We remarked it to be, in this respect,
like drawing s gauze veil over the heavens in that part, the veil being moat thick when two of
the luminous sheets met and overlapped. -

The phenomenon had all the appearance of being full as near as many of the clouds commonly
seen, but there were none of the latter to compare them with at the time.

I may, in conclusion, remark that, notwithstanding the variety and changeableness displayed by
this Aurora, there was throughout a perceptible inclination in the various parts of it to form an
irregular arch from E. by N. over to 8. W. by W.”—Ibid., pp. 143-144.

N. B.—1. Magnificent display.

8. Electrometer not affected.

8. Listened attentively, but could hear no noise.

4. Intensity of light greater than that of the moon in her quarters.

5. Aurors appeared to be fully as near as many of the clouds commonly seen.
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Drxozvnxe 20, 1821,

- “From Th. till 10h. p. m. on the 20th, while engaged in making observations upon the ice, we observed
the Aurora almost constantly appearing, though varying in its form snd situation. It com-
menced with & number of vertical coruscations from the S. B., S., and N. W. horizons, darting
nearly as high as the senith. This being discontinued snor hlf an hour, the leg of an arch
sppeared at E. S. E, inclining towards the south, which remained nearly unaltered for three-
quarters of an boar, its light being of & yellow cast and remarkably brilliant. After this an
arch was gradually formed by the light extending over to W. N. W., the brightest portion of it
being atill that in the eastern quarter. - The arch was irregular, and sometimes not continuous,
but divided into a number of luminous patchés like nedule.

‘We also noticed, and now remembered to bave done 80 onos defore, that there were in some places
narrow but long horisontal separations of the light, appearing like s0 mavy dark parallel streaks
lying over it, which, however, they were not, as tbe stars were here most plainly visible,

The magnetic needle was not affected.

This night was one of the clearest we had during the winter, the milky way appearing unusually
bright and well defined.”—Ibid., p. 144.

N. B.—1. From Th. till 10h. p.m., Aurora constantly sppearing.
2. Commenced with vertical coruscations from the 8. B, 8, and N, W, horizons.
8. Arch from E. 8. E. to W.N. W.
4. The magnetic needle was not affected.
5. One of the clearest nighta of the winter.

Dxosusxr 23, 1821,

~ “On the 224, the electrometer was tried, the wind being light from the N. W, with overcast weather,

and some very small snow falling; but no perceptible effect was produced upon the gold leaf.

In the evening, the Awrora appeared like a white cloud in the B. 8. E. At half past nine, an
frregular arch extended from that point of the horizon to the 8, W, the breadth being from one
to two degrees, though constantly varying, and its height in the middle ten

‘When this kind of arch appears most perfect, it is less frequently than auy other kind attended with
cornacations or very rapid motion in the light. When these do accompany it, they are almost
invariably observed to proceed from the upper side of the arch ounly.”—Ibid., p. 145.

N. B.—1. Blectrometer tried; no effect on the gold leaf.
2. Aurora appeared like & white cloud in the B. E.

Dzoemszs 28, 1821,

“In the evening of the 384, though the wind was from the N. W., a number of small roundish
clouds, very unusual here at this season, rose from the S, K., and the sky was very prettily
illnminsted in the intervals by the Aurora. These clouds Yemaining quite dark in their appear-
snce, except about their edges, even during the most brilliant display of the Aurors, seemed to
indicate that the latter phenomenon was the most distant of the two. The light of the Aurora
was, as usual, much the drightest in the S. E. quarter,

This phenomenon sgain made its appearance very besutifully on the 34th, resembling, in most
particulars, that described on the 14th. It was principally confined to the southern Aalf of the
heavens, and the streamers and coruscations, though almost infinitely varied, bad an evident
tendency to arch from B. by 8. aver to the opposite horizon.

The ‘ merry dancers’ were also playing about with indescribable rapidity, and mnny of the sheets
of light, when they overlapped in meetiug, had & very peroeptible lilac tinge.”—Ibid., p. 145.

Droxurxn 38, 1831,

“On the morning of the 38th, the Aurora Borealis appeared faintly to the westward from four to
six olclock. Early on the following morning, it was observed to form sa arch of very bright
light from 8. E. to S. S. W., its centre being 30C high. In ita general form it was gnite sta-
tionary, as, indeed, the more perfect arches usually are, but varied oceasionally in the intensity
of the light and also in its continnity.
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From the time that the daylight began to leave the heavens in the afternoon, the Aurora again
appeared, commencing in the 8. K. by E. with verylong coruscations or streamers, which after-
wards shot past the senith over to the N. W.

At nine o'clock, the light bad become conceatrsted into u low arch, 4° high in the eentre, well
defined at the lower edge, but not so at the upper. The legs were ot first situsted in the E. 8. E.
and 8, W. by W. querters, but the former gradually shifted about two points more to the south.

At one time in the evening, and before the phenomenon had assumed the more regular arch-like
form above mentioned, we observed for the space of » fow minutes together the same radiated
appearance about the zenith as that described on the 14th, This changed pretty suddenly into
an irregularly circalar band of light, like a ribbon, and then again returned to the radiated
form, bat neither of these appearances continued very long. There was a great deal of lilac

. tint observable this evening, and the effect of the sheots of light in ¢bscuring the stars was again
toe evident to admit o doubs.

The frequency and ill success with which we had tried the electrometer made us almost despair of
ever deteoting any electricity in the atmosphere, but on the eveaing of the 18th, the chain being
observed to tremble very much, we thought the motion might have been occasioned by this
cause. On applying the electrometer, however, the gold leaf was not in the slightest degree
affected. We afterwards found it to have arisen from the wind acting upon the plank at the
masthead in & certain angle, the same effect being once or twice afterwards produced with a
breeze {n the same direction.”—Ibid., pp. 145-1486. '

JANUARY 14, 1883,

“There was to-day a very thick deposit of snow almost constantly occurring, though the weather
might very well be called clear. The winter atmosphere of these regions is, indeed, seldom or .
never free from it, as may readily be seen by placing an instrument in the open air for an hour
or two. That of to-day only differed from the usual deposit in the degree in which it took place.

At one p. m,, & thermometer on the north side of the post, on the ice, stood at —33°, sud the
other, exposed to the sun’s rays on the gouth side, only indicated & temperature one degree
higher.”—Ibid., p. 158.

Jawuary 13, 1838, _

“The appearances of the Aurors Borealis during January were generally more distinguished for
their frequency than their brillianey or for any extraqrdinary forms which thia phenomenon
presented.

Towards midnight on the 18th, the weather being clear, it appeared in a very bright arch from
8. to N. E., being 10° to 15° higher in the centre. It afterwards assumed a wavy or serpentine
form, whiehoonmnﬂy varied; and smaller streams of light seemed to be coatinually meeting
the hrgu' from near the uuitll.

From widoight till 3b. s. m. (on the 14th), itcondnudvuybdgu,.ﬂmu-lyomndodfrm
nu,dm«wmmm to W. N. W.P.Ibid., p. 1565.

Janvary 15, 1823,

“The following evening [the 15th], am arch of the Aurors sssumed the meat perfoct bridge-like
form I ever saw. It extended from S. K. to N, W., on the sowthers side of the Resvans; both its
odgoes being well defined, which is very rarely the cass,

At Th. a. m. on the following moruning, it sppesred again in a form still more novel, three complete
arokes being now visible; the middle oue, which wss the brightest, passing throagh the zenith,
aud the others, which were in the centre, about 80° distant from it on each side, gradually closing
till they joined it at the cast and west points of the horizon.

It was impossible not to be struck with the general resemblance in the form of this phenomenon
to that I have froquently meationed a2 assumed by the alowds in the polar regions at particular
;‘n:.ui This coinoidence may pessibly serve to throw seme light on the nature and peculiarities

wrora,

! Acocunt of the Voyage of 1610-20, pp. 141, 144, 164,
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For several hours on the same night, this meteor formed a tolerably well-defined erch from E. S, E.
to W. N. W., being 6° high in the centre, reaching from one horizon to the other, and confined
ontirely to the sowthern side of the Asavens.

Early on the morning of the 16th, it was seen for an hour and a quarter much in the same sitoa.
$lon, and on the following evening it appeared fainily i almost every part of the Asavens.”—
Ibid., pp. 168-56.

N. B.—Resemblsnce in form of Aurors ; this coincidence may poulbly setve to throw some light

on the nature and peculiarities of the Aurora.

JANUARY 18, 1833,

“From 11h. p. m. till past midnight, on the 18th, it once more appeared very bright from W.to 8. K.,
baving at times a very rapid and irregular motion. Whenever the light was most concentrated
it was also the brightest, and almost always in that case we observed it to sssume an arch-like
form in the southern part of the heavens.

This was particularly the case on the evening of the 19th, when there appeared two concentrio
though not altogether continuous arches, extending from 8. E. 3y E. to W. S. W, the highest
being 8° to 10° above the horison, but in this respect at times slowly varying. At 11b. p. m,,
after thas remaining, without any very remarkable alteration, for above two hours, it suddenly
became extremely variable, shifting its place laterally with a prodigoualy rapid motion, but still
keeping within the general limits above mentioned both in bearing and altitude. In this lateral
motion, which was somewhat of the kind I have endeavored to describe on the 14th of Decetaber,
it seemed, a8 it were, t0 roll aver from one end of the arch to the other, while at the same time
numberless lighter and less brilliant coruscations were emitted from its upper margin.

‘Whenever the phenomenon occupied the amallest space in the heavens, the light was invariably the
most intense, and often when several sheets of it appeared to unite, in the manner before
explained, the lilac tint was quite vivid; in general its color was yellowish. Stars of the second
magnitade were almost obsoured by it.

Towards the end of January, this phenomenon appeared frequently in the 8. E. and E. 8. E,, but
it was generally faint, and unmarked by any pecaliarity requiring further notice.

The eclectrometer was frequently applied to the mast-head chain, and the magnetic needle con-
stantly watched during all these appearances, but neither of these was on any one occasion sensibly
affected.’—Ibid., pp. 156-57.

MaroH, 1888,

“The appearsnoce of the Awrors Borealis waz leas frequeat during March than in the preceding
winter months, in consequence of the increased duration of daylight at this period. Whatever
slight variations might exist in these appearances, it still sontinued & matter of constant remark
to us, that the phenomenon almost invariably commenced in the sewieastern quarter of the
heavens; and it is perbaps worthy of notice, that the same thing was observed by Crants in
Greenland (whose very words would truly describe what we so frequently noticed during this

winter).
The arch-like form assumed by the Aurora was also one of its almost invariable peculisrities; the

legs of the arch being usually situated somewheres between the east and west points of the
horizon, and almost slways occupying the southern side of the heavens.

The only instance of this phenomenon daring the mouth of March deserving particular description,
occurred oun the evening of the 30th, when it made its appearance as usual in the sowtheastern
horizon, from whence it soon diffased itself in.a low but tolerably regular arch extending to the
W.S. W. Again, at times, it altogether vanished, and then as suddenly reappeared much in the
same situation ss before.

We often fancied that this phenomenon exhibited a light of greater actual intensity when the moon
was above the horizon than at other times, though its appearance was of course less splendid on
that account. Whether this was in reality the case or not, we had no means of eorrectly judging ;
but some idea of its brightness may be formed from the circumsiance of its being very often
distinctly visible when the moon was between her quarters and the full,
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" The electrometer was tried during the contindance of this evening’s Aurors, but no effect was
perceptible either on that or a Kater’s compass.”—Ibid., p. 200.

Arnm 4, 1823,

“The phenomenon frequently observed at Melville Island in the spring, of the white douds assaming
the form of two continuous arches with their legs meeting near the east and west horizons, was
finely displayed on the 4th; the height of the arches in the centre, from the north and south
horigons, being from 50° to 100.” —Ibid., p. 208.

Arnis 16, 1823.

“Some hard, well-defined clouds, being nearly the first we had seen this season, a.ppeo,red for & short
time to-day, aud were welcomed as the barbingers of retarning mgisture in the atmosphere.
The Aurora Borealis was seen at night to the southward, and extending at times in a broad band
of light across the heavens, but at a low altitude, from east to west.”—Ibid., p. 218.

May 2, 1838,

¢ After sansst on the evening of the 94, s thin horizontal streak or band of vapor appea.red along
the lower parts of the land. As the night advanced, it became thicker and more diffased, and
at length, for the first time this season, the ships were for an hour or two enveloped in fog.”—
Ibid., p. 228.

Mar 16, 1893,

“On the evening of the 16th, something like small rain was falling for.a few minutes, being the first
wo had seen this season; but it soon formed the less equivocal form of sleet, the thermometer
being ut 81°. "--Ibid. p. 228,

Juxe 2, 1823,

“On the 2d, at 8h. p.m., a thin white cloud was observed to extend across the northern sky from
northeast to oont.hweat, being then about 66° high in the centre. The whole of the heavens to
the southward of this was covered with a similar kind of cloud, that to the northward exhibiting
a clear blue sky. The edge, which was well defined, formed a very perfect arch, and here the
cloud wag much more dense than in any other place, reminding one of a veil of gause of which
there were more folds in that part than elsewhere. Though the wind was, with us, at W. by N.,
it blew gently over to the 8, 8. E,, still retaining its perfect and continuous arch-like form at
the margin. In a quarter of an hour, it had got 20° on the south side of the genith, in forty
minutes was only 25° high, and in an hour and a quarter had totally disappeared beneath the
southern horizon, leaving the whole of the heavens perfectly cloudless.

This was the most strikisg phenomenon of the kind we had ever witnessed, and, while the arch
remuiuod near the zenith, this magnificent canopy had & singularly grand. and imposing appear-
—Ibid., p. 288.

Duokett’s Oove~—Lat. 66° 1%’ 88’ N. Long. 86° 44’ 45" W. August 29, 1831. Paesy.

“The morning was beantifully clear and tranquil, and the Aurora Borealis was faintly visible at
break of day in the southwest guarter of the heavens."--1 Parry, 69.

Chamisso Island.—Lat. 66°18' 11’ N. Long. 161° 47’ 45’ W. Sept. 28, 1827. BxxcHEY.

“On the 84th and 38th, the nights were clear and frocty sud the Aurora Borealis was seen forming
soveral arches.
On the 28th, the display was very brilliant and interesting, as it had every appearance of being
between the clouds and the earth; and, after one of these displays, several meteors were observed
issuing from parts of the arch, and falling obliquely towards the earth,
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This was also one of the rare instances of the Aurora being neca to the southward of our zemsih.”
~=2 Beochey, 560.

K. B.—1. Had every appearance of being between the clouds and the earth.
8. This was one of the rare instances of the Aurora being seen to the southward of our
" zenith.

m———

At Sea.—Lat. 66%80' N. Long. 59° W. September 98, 1813. Rommarsow.

“Abogt ten in the evening, the Aurora Borealis was seen in the true sonth Aomizon. The horizon
‘was first illaminated like the ralng or setting of the moon behind s cloud, or rather like the
iligmination of the atmosphere caused by great fires. This extended four points of bearings,
Rays were soon after darted up perpendicularly in bundles to 30° altitude. The Aurora spread
to 8. E. without darting rays, and soon after disappeared.”—1 John Ross (Lieut. Robertson),
App. 130.

—

Behring's Su.—-Lu. 882 86’ N., Long. 168° 00' W, to Lat. 71028’ l" N , Long. 186° 81’ 80"
: W. Autamns of 1836 nd 1897. Bxzomay.

“We haq frequent opportunities of observing the Aurora Borealis in the Autumns of 1886 and
: of 1897. From the.85th of Auguat until the 9th of October, about the time of the departurse
of the Blossom from the northern regions in both years, this beautiful meteor was visible on
every night that was clear, or when the clouds were thin and elevated. [In 1826 it was visible
on twenty-one nights; in 1897 only eleven.] It is remarkable that, in both years, its first
appearance was on the 25th August. The season of 1836 was distingulshed by an almost
uninterrupted snecesslon of fine weather and easterly winds, and that of the following year by
continued boisterous weather and winds from the westward. In the former year, the weather
being fine, the Aurors was more frequently seen than in the latter; but in 1837 the displays
were brighter, and the light more frequently passed to the louthnrd of the zenith, It never
appesred in wet weather.

In 1896, when, as before mentioned, the weather was settled, the Aurors generally degan in fhe
W.XN. W. and passed over to the N. E. untjl a certain period, after whicA it as regularly com-
menced in the N. K. and passed to the N. W.; whilst in- 1887, the appearasce of the meteor was
as uncertain as the season was boisterous and cbugublo. A

Thg period when this change in the course of the light took place, coincided very nearly with that
of the equinox; and, as the Aarors Borealis has been supposed to be affected by that occur-
rence, we imagined that the change might be in some way owing thereto; but the irregularity
of the meteor in this respect, in 1827, gave a contradiction to this bypothesis. It was, how-
ever, uniform in making ita appearance ahways in the morthern Aemisphers, and generally in the
form of ellipticsl arches from 3° to 7° of altitude, nesrly paralle] with the magnetic equator.

These arches were formed by short perpendicular rays passing from one guarter to the other with
» lateral motion, or by their being met by similar rays from the opposite direction. The arches,
when formed, in general remained nearly stationary, and gave out coruscations whieh streamed
towards the zenith. 'When at rest, the light was colorless; but when any movement took place,
it exhibited prismatic colors, which increased in strength as the motion became rapid. The corus-
cations seldom reached our seaith, and more rarely passed to the sonthward of it, but when that
occurred the display was always brilliant; on one occasion only they extended to the southern
horiton.

'We vemarked thet whes any material ehange was about to ocenr one extremity of the arch became
illaminated, and that this light passed’ along the beilt, with & tremulous hesitating movement,
toward the opposite end, exhibiting the colors of the rainbow. An ides may be formed of thia
appearsnce, from the exsmination of the rays of some molluscons animals in motion, such as the
nereis, but more particularly the beroes. Captain Parry bas compared its motion t8 the waving
10
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of a ribbon. As the light proceeded along the arch, cornseations emanated from it; and, as the
motion became violent, the curve was often deflected and sometimes broken into segments, which
were brightest at their extremities and in general highly colored. 'When one ray of the Aurora
crossed another, the point of intersection was sometimes marked by a prismatic spot, very similar
to that which occurs in the intersections of coronse about the moon, but far more brilliant;
and when the segments, which generally erooked towards the zenith, were much curved, colors
were perceptible in the bend. (enerally speaking, after any brilliant display, the sky became
overcast with s dense haze or with light fleecy clouds.

The Aurora has been frequently observed to rest upon a dark nebulows subsiance, which some
persons have sopposed to be merely an optical deception, occagioned by the lustre of theé arch;
but this appearance never occurs above the arch, which would be the case, I think, if these
surmises were well founded. We sometimes saw this cloud before any light was visible, and
observed it sfterwards become illnminaud at its upper surface, and exhibit all the appearances
above mentioned. . .

It was the general opinion that the lustre of all the stars was dmcnuhd by the Aurora, but par-
ticularly by this part of it

Captain Parry, however, observes that the stars in this dark eloud were nnobscnrod, except by the
light of the Aurora. He, however, agrees with us in the lower part of the arch being always

~well defined, and the upper being softened off, and gradually mingled with the asure of the sky.
It is worthy of notice, that we never observed any rays shoot dowpwards from this arch, and I
believe the remark will apply equally to the observations of Captains Parry and Franklin.”—
SBeechey, 3, 728, _

N. B.—1, In 1826, Aurors genenlly began in the W, N, W ond passed over to the N. E.

. After o certain period, it as regularly began in the N. E. and passed over to N. W.

. Whilst in 1827 the appearance of it was uncertain.

. It was, however, uniform in making its appearance always in the northern hemisphere.
. It was frequently observed to rest upon s dark nebulous elond.

. We sometimes saw the cloud before any light was visible. -

. The lustre of authemnwudminkhedbytheAurom

-F B OV s 00 W

“We frequently observed the Aurora attended by s thin, fleecy, cloud-like substance, which, if not

part of the meteor, furnishes a proof of the displays having taken place within the region of
our atmosphere, a8 the light was decidedly seen between it and the earth. This was particu-
larly noticed on the 28th of September, 1837. The Aurora on that night began by forming two
arches from W. by N. northward to E. by N., and about eleven o’clock threw out brilliant
coruscations. Bhortly after, the zenith was obscured by a lucid baze, which soon condensed
into a canopy of light clouds.  'We could detoct the Aurora above this canopy by severdl bright
arches being refracted, and by brilliaut colors being apparent in the interstices.

Shortly afterwards the meteor descended, and exhibited a splendid appearance, without any inter-
ruption from clouds, and then retired, leaving the fleecy stratum only visible as at first. This
occurred several times, and left no doubt in my own mind of the Aurors being st one time above -
and at another below the canopy formed about our zenith, o

1 maust not omit to observe here that, on several occasions when the light thus intervened between

the earth and the cloud, brilliant mouou were pmipitstod obhqnely towud the south and
southwest horizons.”—Ibid., p. 728. :

N. B.—1. Aurora frequently attended by » fleecy cloud-liko lnbatsnee
8. Which proves that its displays were within the region of our atmosphere,
8. As the light was decidedly between it and the earth.
4. Aurors at one time above and at another time below & canopy formed aboat our zemth

5. On several occasions, when the light intervened between the earth and the clonds,
brilliant meteors were precipitated.

‘“This supposition of the light being at mo great elsvation, is strengthened by the different appear-
anceg exhibited by the Aurors at the same times to observers not more than from ten to thirty
miles apart, and also by its being visidle to persons on Soard the ship at Chamisso Laland after it
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had vanished in Escholis Bay, only ten miles distant, aa well as by the Aurora being seen by the
barge detached from the Blossom several days before it was visible to persons on board the ship
about two hnndred miles to the sonthward of her.”—Ibid., p 728.

N. B.—1. Aurors at no great elevation. )
2. Visible to persons on board the ship after it bad vanished in Escholts Boy, only ten
miles distant.

“In Kotzebue’s Sound [lat. 66° 80’ N., long. 168° W.], the Aurora was seldom visble defore ten

a’dod:ctmghorqﬂutwoo’doc&mthmag
We never heard any noise, nor detected any disturbance of the magnetic uudh, but here I raust

observe that Kater’s compass was the only instrument employed for this purpose, and then on
board the ship only, the exposed situation in which we were anchored not admitting of any
establishment on shore, either for this purpose or for astronomical observations.”—Ibid., p. 134.

*Tu cousidering the subject of the Aurors Borealis, my attention was drawn to a fact which does
not appear to me to have been hitherto noticed. I allude to the direction in which the Aurora
generally makes it first appearance, or, which is the same thing, the quarter in which the arch
formed by this meteor is usually seen. It is remmrkable that ¢n this couniry the Awrora Aas
always deen seen 1o the northward; by the oxpeditions which have wintered in the ice, it was
almost always seen to the southward; and by the Blossom, in Kotsebue’s Sound, 350 miles to
the sonthward of the ice, it was, as in England, always observed in & northern direction.
Coupling this with the relative positions of the margins of the packed ice, and with the fact of
the Aurora appearing more brilliantly to vessels passing near the situation of that body than by
others entered far within it—as would seem to be the case from the reports of the Greenland
ships, and from wy own observations at Melville Island and at Kotsebue's Sound—it does
appear, at first sight, that that region is most favorable to the production of the meteor.”—
Ibid., p. 795.

N. B.—1. In Kotzebue’s S8ound, Aurors seldom visible before 10h. p. m. o after 8h. a. m.
3. Never heard any noise,
- 8. Nor detected any distarbance of the magnetic needle.
4. Here the Aurora has always been seen to the northward.

Fort Hope (Repulse Bay).—Lat. 66°83’ 16’ N. Long. 86°55' 51’ W. Aug. 15, 1846. Rarx.

“This was » besutiful day throughout. In the evening, the sky being clear and cloudless, some
ntm were visible, and a fow ntrnh of orange-colored Aurors showed themselvea to the south-
—Rae, p. 65.

Fort Hope (Repulse Bay).—Lat. 66°32' N. Long. 86° 56’ W. Sept., 1846, to April, 1841.
From Dr. Rax’s Meteorological Register.

SxrreMExR, 1848.
" ¢ 93d. Auarora visible to the southward at 8h. p. m.

OcronzR, 1846,

16th, Faint Anrora to the 8. and 8. by E.; altitade 12°.

17th. Much drift. Aurora to 8. 8. B., parallel to the horizon; altitade 12°.

18th. Drift; cirrus. Some faint streaks of Aurors to the west.

S1st. Much drift. At 8h. p. m., several streaks of faint Aurors extending across the zenith in &
N. W. and 8. E. direction; many rays in different parts of the heavens.

27th. Some faint streaks of Aurora in various parts of the sky, bearing for the most part N. N. W,
snd 8. 8. E.

28th. A few clouds near horizon; a véry faint; light-yellow cloud Aurora to the 8. E. and N. W.

29th. Cirrus extending from 8. 8. E. to N. N. W., resembling much the Aurora.
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Noveuzrn, 1846.

5th. Drifting. A faint ray of Aurora to the 8. E. extendmg vertically towards the zenith.

6th. Drifting. Some faint beams of Afrora extending from 8. W. to N. W.; altitude°60°. One
ray to the 8. E. pointing towards the genith.

14th. Much drift. A faint beam of Aurora to the weatward, directed towards the zenith; drifting,

17th. Drifting Three beams of Auron pointing towards the zenith; two of them bearing N N.Ww,,
and the other 8. E.

20th. At h. 80m., a faint Amm extending from W. to 8. E.; altitude 20°; moﬂon rapid, no
prismatic colors.

22d. Bome faint streaks of Autora, most of them to the southeastward and pointed towsrds the
horizon.

28d. Soue falnt rays of Aurora visible this moﬂllng st 5h. 80m. in different parts of the heavens;
drifting,

g5th. Two faint béams df Aarora bearing W. N. W. aud pointing towards the venith; altitude of
lower Hmb 80°,

Duonsinan, 1848,
5th. Parhelin with prismatic ¢oloms. Aurors visisle to the south fu two arclres avising from near
the horison to the zenith, .
18th. The sky to the nortk had o benutifal lake-colored tint &t swasets the most brillant display
of Auarors I bave observed this winter, the centre being towards the true sotth, and gradually
tising from an altitude of 18° to 70° or 80°. It was of & pale yellowish-greea color. Hori-

zontal acedle not affected. ,
14th. Some faint beams of Aurors in different parts of the heavens. A very &int Auvors to the
southward, \%

15th. A very faint Aurora; centre true south.

17th. Wind variable from N to B. Faint Aurora to the 8. ; altitnde 19°; centre 8. 8. W. 809,
18th. Aurora faint to the 8. by W.

21st. Arch of Aurora across zenith nearly east and west; brightest at western extremity.

JANUARY, 1847,

2d. Faint Aurora; centre 8. W. by B.; altitude 15°. Drifting. Some atreaks of Aurora to the
southward pointing to the zenith. *

8d. A beam of Aurora to the south pointing to the zenith. 4

4th. Aurora faint; centre of arch 8. by W.; altitude 10°. Aurora in a narrow line parallel to
horizon ; altitude 4°; extent 70°; centre south.

8th. Drifting. A faint Aorora extending from 8. 8. E. across the genith.

11th. Mach drift. A beam of Aurora 8. E. ; altitude 25°.

18th. Much drift. Very faint Aurora; centre W. by N.; altitude 10°.

18th. Drifting. A very faint Aurora; centre 8. 8. W.; altitude 16°; extent 60° or 70°.

14th. Drift. Arch of Aurors faint; altitude 11°; eenm 8. 8. W.; extent 90°.

16th. Drifting, stratus. Arch of Auron faint; oentre south dutude 18°; extent 60°. Centre
8. 8. W.; altitnde 13°; extent 90°,

17th. Du!ting Aurors viuible, faint but brightest to the westward; cenire south; altitude 60°.

18th. A very faint arch of Aurora from N. W. by N. extending across zenith.

26th. A faint arch of Aurora across zenith 8. W. and N. E.

88th. Drifting; very cold to the sensation; spicul® of snow falling. A broad band of Aurora,
the lower edge baving a reddish or luke tint, ranning parallel to the horizon; sltitude 2°; centre
8. W.; extent 70°. Bome beams of Aurora 8. E. pointing towards the zenith.

Fravary, 1847.
9th. Drifting; solar halo with parhelia. A faint arch of Aurora,
10th. Cirrus. Bome faint beams of Aurora 8. and 8. 8. W. (say 8. W.).
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Avpmiy, 1847,
8d. At8p.m.,s faint Aurors of an orange color; centre south; sltitade 5°."—Ree, pp. 835-239.

“On the 84 of April, the thermometer rose above sero for the firat time since the 18th of December.
As the Aurora was seldom noticed after this dute, I may bere make a fow remarks ou this subject.
It was'often vigible during the winter, and usually made its appearance first to the southward in

the form of a faint yellow or straw-colored areh, which gradually rose up towards the senith.

During our stay at Fort Hope, I never witnessed o fuer diaplay of this strange phenomeaon than
I bad done at York Factory, nor did it on any occasion affect the horizontal needle as I had
seen it do during the previous winter there.

The Esquimanx, like the Indiane, assert that the Aurora produces s distinetly audible sound, and
the generality of Orkney men and Zetlanders maintain the same opinion, although, for my own
part, I cannot say that I ever beard any sound from it.

A fine display, particularly if the movements are rapid, is very often succeeded by stormy or
suowy weather, but I have never been able to trace any coincidence between the direction of ita
motions snd that of the wind.”—Ibid., p. 96.

v
Cape Espenburg (Behring’s Sea).—Lst. 86° 34’ 56'” N. Long. 168° 86’ 88’ W, Sept. 99,
1836. Bxxomsy.

““On the 23d, the Aurors Borealis wss seen in the W. N. W,, from whieh quarter it passed rapidly
to the N. E. and formed » splendid arch emitting vivid and brillisatly colored coruscations.”—

Beechey, 1, p. 839,

Sxrrzueza 25, 18§6i.
* During the night we had a brilliant display of the Aurora Borealis, remarkable for its masses of
bright light. It extended from N. E. to W., and at one time formed three arches.”—1Ibid., p. 830.

Fort Oonfidence.—Lat. 66° 63’ 86’ N. Long. 118° 48’ 45’ W. April, 1888. Smursox.

* Now that the constant daylight renders the Aurors Borealis no longer visible, I skall make one or
two general remarks regarding i,  Its most common sppearance at Fort Confidence is an arch
with little motion, passing through the senith and spanning the heavens from northwest to south-
east. Now, since the varistion of the compasefld here listle more than four points essterly, it
follows that there is a tendency in this remarkable phenomenca to dispose itself at right angles
to the magneiic meridian.

In the depth of winter, thin white clouds, seen during the short imperfect daylight, in many
instances proved to be the Aurors; which, alse, not unfrequently appeared through a haszy sky.
Its displays wore seldom very brilliant, and it hardly ever exhibited those vivid prismatic tints
which I had often admired in lower latitudes.”—Simpeon, p. 987.

“On the 34th of April, the thermometer rose af noon to the freezing point, for the first time since
the 17th of October; a period of six months aud a week! The mean temperature for the whole .
of that long and dismal interval is 14° below zero.”—Ibid., 286.

Maxen 5, 1889,

*This season, as I have already remarked, was less severe than its predecessor; and, as if it were o
consequence of the difference, the Aurora was more brilliant, displaying on several occasions
the prismatic hues ; but the same arched form from northwest to southeast predominated. Every
clear night, when not eclipsed by the moon, it was to be seen, but was drightest and most active
#n the mornings some time before daylight.

At a quarter to four a. m., on the 5th of March, Ritch witnessed a most brilliant exhibition. It
formed s quadrant issuing from W. N. W. and extending to the zenith. There it doabled on
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itself, and terminated In a semi-elliptical figure, apparently very near the earth, in rapid motion,
and tinged with red, purple, and green. - The balf ellipse seemed to descend and ascend, accom-
panied by an audible sound, resembling the rustiing of silk. This lasted for about ten mmntes,
when the whole phenomenon suddenly rose upwards and its splendor was gone. - - -

Ritch is an intelligent and eredible person, and, on questioning him closely, e assured me that he
had perfectly distingunished the sound of the Aarors from that produoed by t.he congelation of
his breath—for the temperatare at the time was 44° below zero.

I can, therefore, no longer entertain any doubt of a fact uniformly aeserted by the natives, and
insisted on by Hearne, by my friend Mr. Dease, and by many of the oldest reszidents in the fur
countries ; though I have not had the good fortune to hear it myself' —Ibid., p. 380.

Fort Macpherson, on ?oel'l River.—Lat. 67°N. Long. 185°W. Sept. 1840. HooPxe.

“@th. At 0.20 a.m., witnessed an appearance of the Aurors, s broad blaze of light passing from
east, through the zenith, fo west; rays uncolored; slight horizontal coruscations and fremors
in rapld movement, with oceasional light airs from 8. E.

7th, At midnight of yesterday, we observed an appearance of the Aurora different in its style to
any I have ever before seen. It formed an arc from 6° in elevation at N. E. to about 10° at
E. N.E., and presented much the same form and appearance es a lunar rainbow, but did not
possess prlmtlc colors; its hue being grass-green, with vertical light purple rays or stripes,
which were not constant. It fringed a heavy ‘nimbus,’ imparting to it a shade of ultramarine,
in which the rolling folds or waves of the cloud were finely marked. It being tolerably close to
the moon (rather below and to the eastward of her), I at first imagined it to be & lunar rainbow;
she was, however, much obacared, and I am nearly of a decided opinion tlm it was not such,
but an Aurora.

12th. A very mild day; the evening clear and calm. At 11.80 p. m., saw a faint Aurors extend-
ing in an arch from 8. W. to 8. 8. W.; centre about 10° altitude; main color pale green, with
o few vertical parple rays.

16th. Ten p. m., observed Aurors extondlng in‘an arch from B. 8. W. to W. by N.; central
altitade about 80°,

17th. One a. m., a very beantifal Aurors emnding right round the visible horizon in regular
" vertical rays, exteading to, and converging in, tho zenith. The weather calm, very fine, and
clear. At midnight, a faint Aurors, not having any precise tending, being dispersed in
irregular lines all over the heavens.

19th. From about 8 p. m. until midnight, ¥here was a fine display of the Aurora, which appeared
in a succession of fretted waves or folds, constantly swaying and shifting about with the light
vatinble airs oocssionully springlng up.”. Hooper’s Jonrnd Pp- 148, 151, 153,

Cape Krusenstern.—Lat. 67° 8’ N. Long. 163° 46' W. August 25, 1827. Brxzomzy.

“For the first time since we entered Behring’s Straits, the night was clear, and the Aurora Borealis
swoeping across the heavens, reminded us that it was exactly on that night twelvemonth that we
saw this beaatiful phenomenon for the first time in these seas. A short time before it began, a
brillisnt meteor fell in the western quarter. The Aurors is at all times an object of interest, and
seldom appears without some display worthy of admiration, though the expectation is seldom
completely gratiied. The uncertainty of its movements, and of the moment it may break out
into splendor, has, however, the effect of keeping the attention continually on the glert ; many
of us, in consequence, stayed up to a late hour, but nothing was exhibited on this oeeuion more
than we had already repeatedly witnessed.

We were more fortunate the following night, when the Aurors approached nearer the sowthers
‘horizon than it bad done on any former occasion that we had observed in this part of the globe.
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- ." It commenced much in the usnal manver, by forming an arch from W. 5. W. \0 E. N. E. and
then soared rapidly to the senith; where the streams of light rolled into each otber, and exhibk‘:d

- brillisut colors of purple, pink, and green. It then became diffused over the sky generally,
leaving about 8° of clear space between it and the northern and southern horisons.

From this tranquil state it again poured out coruseations from all parts, which shot up to the
senith and formed & splendid cone of rays, blending pink, purple, and green colors in all their
varieties, - This singular and beautiful exhibition lssted only a few minutes, and then the light
became diffased over the sky in & bright hase.”—Beechey, 9, 588-89.

Fort Good Hops.—Lat. 67° 98’ 31" N. Long. 1800 54’ 38" W. September, 1849. Hoorza.

“87th, At night we observed a fine Aurors spreading all over the 'ky, and having very little move-
mom.. —Hooper’s Journal, p. 1568, -

.

At Sea.—Lat. 68° 19’ 45'' N. Long. 66° 5’ 46’° W. ' September 13, 1820. ' Parny.
“Soon after 10h. p. m., the Aurora Borealis made its appearance. I am indebted to Captain
Sabine fot the fol]owing deacription of this phenomenon :—
‘The Aurora was visible for upwards of half an hour, its appearance being comprised within about
twelve points of the heavens from S. E. by E. to W, by N., the magnetic north being about
N. 76° W.

The character of this phenomenon was peculiar, being distinguished from those which we were
accustomed to see at Melville Island, by the far grester rapidity with which it spread and
ghifted from one part of the heavens to another; by the depth and vividness of the colors, both
of red and green, with which its coruscations were tinted; and by its streamers breaking ount
unexpectedly in places previously obscure, and extending indifferently downwards as well as
upwards. The latter distinction was contrasted with the more nsual appearance of rays stream-
ing towards the zenith from an arch of faintly brilliant light.

- An Aurors of similar appearance was observed in the Atlantic during the return of the Isabella,
in October, 1818, from Davig’s Strait to Shetland. The peculiarities of the present phenomenon
were more marked in the commencement than towards the conclusion of its appearance.”—1
Parry, 291-3.

At Sea.—Lat. 68°19' N. Long. 60° 5’ W. Beptember 18, 1820. Fisuxz.

“The Anrora was seen last night streaming very beautifully from west lo southeast; in the latter
direction its motions were very rapid, and its colors were also very brilliant. The prevailing
color was a light yellow; but the outer edge of those coruscations, that streamed towards the
zenith, appeared at different times ef a light purple hue.”—Fisher, p. 285.

Behring's Sea.—Lat. 68280’ N. Long. 167° W. August 25, 1836. Brzomxr.

*“The night of the 35th was clear and cold, with about four hours’ darkness, during which we beheld
» brilliant display of the Aurors Borealis, which was the first time that phenomenon bad been
exhibited to us in this part of the world. It first sppeared in an arch extending from W. by N,
to N. E. magnetic (by the north).

The arch, shortly after it was formed, broke up; but united agsin, threw out a few eoruscations,
and then entirely disappesred. Soon after, a new display began in the direction of the western
foot of the first arch, preceded by & bright flame, from which emanated coruseations of s pale
straw color. An almost simultaneous movement occurred at both extremities of the arch, untila
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g - eomplote Wtﬁuhﬂdumgpemndm radii. Assoon as the arch was complete,
’* the light became geeatly increased; snd the prismatie colors; which had before been faint, now
shonse forth in o very brillisnt manner. The strengest colors, which wese also the outside ones,
were piak and green; the ceatve color wes yeliow, and the intermediste ones, on the pink side,
purple and gress, on the green side purple and pink; ail of which were as imperceptibly blended
as in the reinbow. The green wag the color nearest the zenith. This magnificent display lasted
» fow minutes, sad the light had neasly eanishod, when the 8. E. quarter sent forth & vigorous
-display; and nearly o4 the ssme time a eorresponding coruscation emansted from the opposite
extremity. The western foot of the arch then disengaged itself from the horizonm, crooked to
the northward, and the whole retired to the N.E. quarter, where a white spot blazed for a
moment, and all was darkness.
I bave been thus partieular in my description, because the appearance was unwwnaily brilliant, and
beosuse very fow cheervations on this phenomenon have been made in this pert of the world.
. 'There was.no nodse.andible during any part of our obsgrvstions, nor were the compasses percep-
tibly affected,”—Beechey, 1, 281-83.
N. B.—1. There was no noise audible during any part of our observations,
8. Nor were our compasses perceptibly affected.

——t——
*

Nijnei Kolymsk.—Lat. 88°81' 58’ N. Long. 160° 56’ E. November 32, 1830. Vou WaanexLL.

“The polar iigbt bad set in on the 23d of November (1820), and the beauty of the varied forms of
the Aurors, seep on the deep sxure of the cleay northern sky, was a source of unwesried enjoy-
Rent to us slmost every evening,” —YVon Wrangell, p, 83,

S——

Nijnel Kolymsk—Lat. 68° 81’ 53" N. Long. 1600 56’ B. 1820-31, Vo WraNaxLL.

“The general characteristics of the Aurors Borealis ara 6o well known that it is wonecessary to
describe them here; I will, therefore, confine myself to the following particulars, whieh appear
to deserve & specisl notice,

1, When the streamers rise high, and approach the full moon, a laminous circle of from 20° to
80° is frequently formed round it; the circle continues for o time and then disappears, '

8. When the streamers extend to the zenith, or nearly so, they sometimes resolve themselves 1nto
small, faintly laminous, and cloud-like patches, of a milk-white color, and which not unfrequently
continue to be visible on the following day in the shape of white wave-like clouds.

8. Wo often saw on the northern Aorizon, below the auroral light, derk blae clouds, which bear a
great resemblaace in oolor and form to the vapors which usually rise from a sudden break in the
joo of the sea.

4. RBven dariag the most brillisnt Aurorss, we conld never perceive any considerabls nofse, but in
sach cases we did hear 8 alight hissing sound, as whea the wind blows on e flame.

5. The Auroras seen from Nijuei Kolymsk (Iat. 68° 33’) usvally commence in the nortkeastern
guarter of the heavens; and the middle of the space which they occupy in the northern horizon
ia gonerally 10° or 30° east of true north. The magnetic variation at this place is about 10°
onst. :

6. Anrorss are more frequsnt and mare brilliant on the sea-coast than at o distance from it. The
latitade of the place does not otherwise influence them. Thas, for exsmple, it wonld seem from
the accosnts of the Tohukiches, that in Koliutchin Islaad (in 67° 36’ latitude), Auroras are
much more frequent and more brillisnt than st Nijnei Kolymak, in latitade 68° 83'. On the
coast, we ofton saw the streamers shoot up to the zeaith; whereas this was rarely the case at
Nijnel Kolymak; nor was the light nearly so brilliant at the latter place.

7. The inhebitants of the coast afirm, that after a brillisnt Aurors they always have s strong
gole from the quarter in which it appeared; we did not observe this to be the case at Nijnei



RECORD OF AURQRAL PHENOMENA. 81

Kolymsk. The difference, however, may proceed from local circumstances, which often either
prevent the ses-winds from resching. so. far. inland, or alter their direction. . For.example, it
often happens that there is a strong northerly wind st Pochodsk, seventy wersis morth of
Kolymsk, while af thé latter place the wind is southerly.

&ThoﬁnmAmmdupappurn&ommqumin November and January;
when the cold is most intense, they are more rare.

9. A remarkable phenomenon which I often witnessed deserves to be recorded; +. o., when shoot-
ing stars fell near the lower portion of an auroral arch, fresh kindled streamers instantly appeared,
and shot up from the spot where the star fell, ‘

From some of the above remarks, it may be inferred that the freezing of the sea may be connected
with the appearance of Auroras. Perbaps a great guantity of electricity may be produced by
.the suddenly yising vapors, or by the friction of large masses of ice against each other.

The Anrors does not slways occupy the higher regions of the atmosphere; it is usually nearer the

"~ surface of the earth, and this is shown by the visible influence of the lower current of the atmo-
apbere on the beams of the Aurora. We Aave freguently seen the gffoct of the wind on the
sireamers as obwious ae ¢t is on clowds ; and it s almost alwaye the wind which &8 Nowing at the
surface of the carth.”—Von Wrangell, p. 506,

N. B.—1. We have frequently seen the effect of the wind on the streamers as obvious as {t is on

the clouds;

8 Anﬂithlhmdnpﬂomuhbhﬂngontbemdmm

“There is & remarkable phenomenon known here by the name of Teploi Weter (the warm wind),
‘blowing from the 8. B. by 8. It sometimes begine suddenly, when the sky is quite clear, and in
the middle of winter raises the temperature, in a short time, from —-4'1° to + 85°; so that the
plates of ice which are the substitate for glass in the windows begin to melt. 1In the valleys of
the Aniui, the warm wind is frequently felt; its influence does not extend to the west of Cape
Tohukotski. 1t is seldom of longer continuance than twenty-four hours.”--Ibid., p. 49.

 Northeast wind, or more ofien E. N. B, is seldom of long continuance sad viclent. It usually
clears the atmosphere from mist, and thus causes the thermometer to rise in sammer and to fall
in winter. .Auroras ofien accompany this wind in swinter.

Southeast wind drives away mist, and may be regarded as the prevailing wind in sutumn and
winter. Sometimes, in the middle of winter, s wind from the 8. E. by E,, or 8. B. { B, causes
the temperature to rise suddenly from —$4° to +306°, or even to 83°; previoualy to this, the
haromcterlinhunmehufoar-tonthodninchinthoeonmoldgbthonu The 8. 8. E.
wind has no particular influence either on the barometer or thermometer. 8. E. winds, but more
perticularly E. by 8. and E. winds, are freguently aoccompanied by Auroras.”.—]Ibid., p. 518.

Nijnel Kolymsk.—Lat. 68° 81’ 68" N. Long. 160° 56’ E. March 1, 1881. Cocamaxs.

“The only meteorological phenomenon which oocurred during my stay at the Kolyma, was the Aurora
Borealis. The scene fell far short of my expectations. I understood, however, that the months
of October and November are the most proper to view them in their greatest splendor.

Those which appeared during my stay were generally from the north, and eonsisted of columns of
fire moving in an horisontal direetion, and generally dissppearing in the southwest; the height

- of the columns being from 50° to 60°,

At times, an immense iluminated space from north to cast would advance very close to us, and
throwing up rays or rockets of fire, and, forming into coneave arches, spproached vs 90 near
as apparently to endanger our sitaation, exhibiting at the same time every color of the rainbow.

The most beaatifol Aarors which I saw was at midnight of the 1st of March, 1881. The wind
was from the N. N. W., and the glass at 88° of cold. The Aurora occupied the whole circle
of the heavens, at an elevation of 28° or 80°, and, gradually rising, dissppeared in the senith.

The figure was as an illuminated tent, with festoons or fringes at the lower part, and which had
11
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sa appearance as if constantly receiving accessions of fire, which were equally distributed to it
from every pert of the foundation of the tent. The illuminated part gradually diminished in
splendor as it approached the zenith.

Tt lasted about two hours, and did » little affect the electrometer. ”-Gocbrane, P 184

Virohni k&vimi—Wintar of 1786-87. BiLLixgs,

“The effects of the cold are wonderful. Upon coming out of & warm room, it is absolutely neces-
sary Yo bresthe through a handkerchief; and you find yourself immediately surrounded by an
stmosphere, arising from bresth and the heat of the body, which incloses you jn & mist, and
consists of small nodales of hoar ice. Breathing causes & noise like the tegring of coarse paper
.or the breaking of thin twigs, and the expired breath is immediately condensed in the fine sub-
stance mentioned sbove.

The Northern Lights are constant aad very brilliant; they seem close {o you, and you may sometimes
hear them sboot along; they assume an amazing diversity of shapes; and the Tungoose say that
they sre spirits at variance fighting in the air.”—Bauer (Billings), p. 67.

Hearne's Sea, north of Coppermine.—Lat. 68° 48’ 27"’ N. Long. 115° 81’ W. September
9-16, 1839, SiMpson,

“Stress of weather sadly retarded our return. The last of the Canada and snow geese quitted the
shores of the Polar Sea, and our deer hunters' excursions were fruitless, the animals having
already made s move inland. , ’

One night there was & most superd display of the Aurora without the prismatic tints; and on another,
that was pitch dark, the flashing of the sea almost rivalled that strange lustre of the heavens.

‘We pursued our way unremittingly night and day, fair and foul, whenever the winds permitted;
and on the 18th, in a bitter froat, and the surrounding country covered with snow, we made our
entrance into the Coppermine, after by far the longest voyage ever performed in boats on the
Polar Sea, the distance we had gone not being loss than 1,408 geogrephical, or 1,831 statute
mfiles.”—Bimpeon, p. 388.

Igloolik—Lat. 69° 15’ N. Long. 81° 45’ W. 1833-28. Pazar.

Noveussr 71, 1833,
“The appearances of the Aurora Borealis were neither frequent nor brilliant during this month.

On the Tth, near midnight, this phenomenon appeared from E. 8. E. to 8. W., forming an irregular
arch of white light, not continuous in every part, and about 8° high in the centre. From the
upper margin of this arch, coruscations now and then shot upwards tonrda the zenith.”—
Parry, 881.

Novzusze 21, 1838.

“ On the morning of the $1st, Mr. Ross remarked a bright arch of the Aurora passing throwgh the
sonith from east to west, and meeting the horizon at each end. Besides this, two smaller, and
appatently concentric arches, were visible to the southward; the higher arch being in the centre
about tweaty degrees ahove the horison, and the other about ten degrees.

. An arch of the same kind appeared at night in the southwest quarter of the lteovenl.”—lbid., p. 881.

Drozuaxs 13, 1833,

“Between one and two a. m. on the 18th, while Messrs. Ross and Bushnan were employed in taking
some observetions alongside the Fury, they saw a vivid flash of light, which it afterwards
ocourred to them muat have come down the electric chain attached to the masthead, directly
under which they happened to be standing at the time.
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As 3000 a3 Mr. Fisher was acquainted with this circumstance, he applied the oloctromom to the
- chain, but, as usual, witbout any perceptible effect on the gold lesf.

The Aurors Borealis had heen visible to the soutAward for some hours during tlw night, but had
disappeared for half an hour before the flash was seen.”—Ibid., p. 886.

Fxsruary 15, 1888,

*“On the 16th, some remarkable clowds were hanging over the open water to the eastward, appesring
like vast volumes of smeoke curling into rounded and almost circular forms. This peculiarity we
never observed st any other time, though there was constantly & ‘watersky’ in that direction,
consisting of & general and diffused darknees, varied eccasionally by numerous vertical colamna
of ‘frost smoke.’ ".—Ibid., p. 407.

N.B.—1. Remarkable clonds hanging over the open water to the eastward.
2. Constantly s water-sky in that direction.

Maron, 1898,

“ At the close of the month of March, we were glad to find that its mesn temperature, being —19.76,
when taken in conjunction with those of January and February, appeared to constitute a mild
winter for this Istitude. There were, besides, some other circumstances which served to dis-
tinguish this winter from any preceding one we had passed in the ice. One of the most remark-
able of these was the frequent occurrence of Aard and well-defined clowds; a feature we had
hitherto considered as almost unknown in the winter sky of the polar regions.

It s not improbable that these may have in part owed their origin to a large extent of sea keeping
open to the southeastward throughout the winter, though they not only occurred with the wind
from that quarter, but also with the colder weather usually accompanying northwesterly breezes.”
—Ibid, p. 418.

N. B.—Hard and well-defined clouds were of frequent occurrence; a feature hitherto considered
as almost unknown in the polar regions.

“ Another peculiarity observed in this winter waa the rare ocourrence of the Aurora Borealis, and
the extraordinary poorness of ita display whenever it did make its appearance.

It was almost invariably seen to the southward, between an E. S, E. and a W. S. W. bearing, gene-
rally low, the stationary patches of it bhaving a tendency to form an irregular arch, and not
unfrequently with coruscations shooting towards the genith, When more diffased, it still kept,
in general on the southern side of the senith; but never exhibited any of those repid and com-
Plicated movements observed in the course o! the preceding winter, nor, indeed, any feature that
renders it necessary to attempt & particular description.

The electrometer was froquently tried by Mr. Fisher, at times when the state of the utmocpbm
sppeared the most favorable, dut always without any sennidle sffect deing produced on the gold
leaf.”—1Ibid., p. 420,

N.B.—1. Another peculiarity observed in this winter was the rare occurrence of the Aarors

Borealis, and the poorness of its display.
2. It was almost invariably seen to the sonthward.
3. Electrometer frequently tried,
4. Bat always withoat any effect on the gold leaf.

Igloolik.~Lat. 69015’ N. Long. 81° 45’ W. March, 1833, Lyox.

* During the dark season, I mean the time that we did not at all see the sam, it was remarked with
astonishment that the Aurors Borealis was very rarely seen, in fact only once or twice, and then
so faintly as scarcely to call our attention.”—Lyon (Private Journal), p. 806.

At Sea (Davis’s Btrait).—Lat. 69° 80’ N. September, 1835. Pamay.

“Yo running down Davis's Strait, as well as in erossing the Atlantic, we saw on this passage, as
well as in all former antumnal ones, & good desl of the Aunrors Borealis.
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It fipst began to display iteelf on the 15th. of September, about the latitade of 69}°, appearing in
the (true) southeast quarber ss a bright. luminous patch five or six, degrees. above the horizon,
slmost stationary for two or three hours together, bat frequently altering ita intensity; and veca-
sionally sending up vivid streawers towards the zenith.

It appeared in the same manner, on several subsequent nights, in the southwest, west, and east
quarters of the heavens; and on the 20th, a bright arch of it passed across the zenithﬁ-omm
eaxt to northwest, appesring to be very dloss to the slip, and affording 80 stréng' s Kighit as to
throw the shadow of objeets on the deck.”—8 Parry, I70.

N. B.—Very cloe to the ship.

Ontholoo.—ht.OWWN Long. 16804'11 March 1, 1831, Volmem.n.

*‘The thermometer was at —25° throughout the day.

In this day's journey we saw an unusual phenomenon : in the N. E. Aorizon there appesred an
insulated datk-gray cloud, from which white beams streamed to the zenith snd acroms if to the
oppostte hoxizon, resembling the beams of the Aurora, but whether luminous or not we could
not tell on account of the daylight. The phenomenon lasted about half an houn One of our
Oossscks who had been before on the Polar Sea, maintained that the clond was occasioned by
vapor rising from o sadden crack in the ice.

On the same evening, there was an Aurora extending from N. Z. to N. W."—Von Wrangell,
pp- 101-8.

N. B.—Preceded by & dnk-gny clond with beams streaming from it to:the zenith,

On the Ioe.—Lat. 69° 568’ N. 168° 41' E. March 8, 1831. Vox Wranamii.

“We saw this evening an Aurors of extrasordinary beauty. The sky was clear and cloudless, and
the atars sperkled in their fullest arctic brillisncy. With a alight breess from the N. B., there
rose in the K. N. B. a great column of light; from whick rays extended over the sky, in the
Mnof&awlnd.llbmtdladbrmhntbmds,whichsppmodtosppmhu,whﬂatthey
varied continually in form.

mmmmwmmmmm@mﬂmmmmmwm
seaith, in less than two seoonds; the Aurora sppeared to be nearer to us than the erdinary Aeight
of the clonds. 'We could perceive no effect on this compass needle.”-—Von Wraagell, pp. 105-4.

N. R.—1. Aurors nearer than the ordinary hieight of clouds.
9. No effect on the compass needle.

Felix Harbor (Gulf of Boothia).—Lat. 69259’ N. Long. 92°1'6’ W. Roes.
Ooronzn 18, 1829,

‘It was & beantiful day, with calm weather; the thermometer was between 6° and 8°, but in the
evening it fell till it reached 1° only.ltuven o'clock. This was by very much the lowest tempera-
ture we had yet experienced. Sunday found all our men well, and him who had met with the
sccident recovered. More than fifty lunar distances were obtained for the longitude. The
Aurora was seen in the southesst.”—3 Ross, 204.

Ocronxn 81.

“The Krusenstorn was socured yesterday, and at night an Aurors made its appearance.”—
Ibid,, p. 905.

Ooronxe 31.

“ At sunset theve was a large hald, being but the second we had seen; it was, however, only a white
one. There was afterwards an Aurors to the southward.”—Jbid., p. $08.
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Novumzn 1.
“There was an Anrors at night, but not briliant.”—Ibid., p. S16.

Novmess 81. 4
“ A very-faint Aurors was seen in the southesstern horison.”~-Ibid., p. 938.

Noveuexz 24, 5.

*“There was a brilliant Aurors to the southwest, extending its red radisnce as far as the zenith.
The wind vacillated on the following day, and there was a still more brilliant one in the evening,
increasing in splendor till midnight, and persisting till the following moming. It constitated a
bright arch, the extremities of which seemed to rest on two opposed hills, while its color was
that of the fulf moon, snd iteel! sesed not Joss laminous; theugh the dark and somewhat blue
sky by which it was backed was & chief cause, I bawe 2o doubt, of the spleador of: its effect.

‘We can conjecture what the appearance of Saturn's ring must be 1o the inhabitents of thas planet;
bat here the conjecture waa perhape verified, so exactly was the form and light of this arch whas
we must conceive of that splendid planetary appendage when seen crossing the Satarnian heavens.
It varled, howevez, at langth, 50 much ss to affect thia fancied resemblpnce; yet with sn increase
of drilliancy and interest. While the mass, or density, of the luminous matter was such as to
obecure the constellation Taurus, it proceeded to send forth rays in groups, forming such saguler
points as are represented in the stars of jewelry, and illuminating the ohjects on land by their cor-
uscations. Two bright nebuls of the same matier afterwards appeared beneath the arch, sending
forth similar rays, and forming o still stronger contrast with the dark sky near the horizon.
About one o’clock it began to break up into fragments and nebule ; the coruscations becoming
more frequent and frregular untfl it suddenly vanished at four.”—Ibid., p. 998-4.

Dxosueas. 2.

* A black elowd in the sonthern horisom would have prevented the smm from being seen, though it
had still risea above that line, as it did. the day before. The magnetic cbaervatory was erected,
and the other tne commenced. At midnight there was & magnificent arch of an Aurors, but it
was only five degrees high. 'The color was a light yellow, and it emitted rays; finally breaking
up and disappearing about one o'clock.”—~Ibid., p. 287.

Daozauxe. 9.
“The temperature fell to 98° minus in the evening, and thete was an insignificant Anrera.”—
Ibid., p. 998,
Dxinumas 18.
“There was another beautifal Aurors this day.”—1Ibid., p. ¥39.

Dxoxxexs 19.

“Clouds obscured the Aurors of yesterday, though it was still partially visible, as if occupying the
whole space from east to west. ”—Ibid., p. 999

Droxxrzz 30.

“The Aurors still coutimued; and, in wint of other variety, it afforded us amuosement amid this
wearisome uniformity.

After the Aunrora had ceased, it recommenced at night in a more brilliant form, with bright flashes
amid its other varietits, dimppesring a little after midnight. The clearness of the sky overbead
was such, that we could see perfecily well in the csbin at midday, even through the double sky-
light, though it was covered with snow. Outside the ship, the smallest print counld be read dis-
tinetly.”—Ibid., p. $80.

DacEuszn 4.

““There was again an Aurors; snother to add to a sccession of these appesrsnces more regular and
durable than any which had been experienced in the former voyage to this climate.”—Ibid., p. 281.
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Dzozusxs 25. 4
“Jt was Christmas day. There are few places on the civiliced earth in which that day is not,
perhaps, the most noted of the year; to all, it is at least a holiday, and there are many to whom
il was somewhat more. The elements themselves seemed to have determined it should be a noted
day to us, for it commenced with a most ‘besutifal and splendid Aurors, occupylng the whole
vault above. Af first, and for many hours, it displayed a succession of arches, gradually increas-
ing in altitude as they advanced from the esst and proceeded towards the western side of the
horizon ; while the succession of changes were not less brilliant than any that we had formerly
wit ..Ibid., p. 281.

Dnom 80.
“There was very good light durlng the day froln ten till half after three, and, in the course of it, the
temperature rose to minus 20°. There was also o faint Aurora; and some transits of the stars
wore observed.”-Ibid., p. 288.
Droxyum 81.

“On the Aurors Borealls which we had so often seen, no experiments could be made, from the state
of the weather, and the force of the winds, at those times.” Tbid,, p. 884.

Jawvary 8, 1830.
# Another obscure Aurora made its appearance in the mith."—lb{d ., p. 341

Sheriff Harbor (Gulf of Boothia).—Lst. 70° N. Long. 91° 53’ W. Ross.

Jarvary, 1881. .

“There were many gales, as the Journal has shown; and on all those days the barometer fell and the

tempersture rose. But it was an invariable remark that, when the gale was from the northward,

the former fell less, and the thermometer rose more, than when it was from any other quarter;

as this was also most striking when the wind was from the southward. The Aurorm were very
inconspicaous; but the halos were of a very striking character.”—2 Ross, 608.

FxBruasy 1, 8.
““The cold weather continued through the two following duya, in which there was nothing remark-
shle but » slight Aurora.”—1Ibid., p.-604. _
Maxrcn 1.
“There was & bright Aurors, which agitated the magnetic needle in the manner that has been often
observed. Such light as I could collect from it by means of lllrgeruding lois, had no effect
ou the differential thermometer.”—Ibid,, P 508.
Maxrcn 9.
“Sundey (March 6) was somewhat warmer, the temperature rising i the day to 38° for two hours.
It was £0° on Monday night, and & hare was killed on that day. The two following days
(8th and 9th) were little noticeable for anything but » general continuance of the same weather
and temperature; except that, on the last of those, there was & bright' Aurora.”--Ibid., p. 506.

Bafiin's Bay.—Lat. 700 08' 38" N. [Long. 63° 90 W.] April 6,1851. Kawz

“At 1 a.m, faint and feeting Aurora visible to the 8. E. At9p.m., an Aurors to the south
(trne).”—1 Kane, p. 530.

Sherifi's Bay (850 foet north of Felix Harbor).—Lat. 70°1’ N. Long. 81°54' W. Rosa.
Noveunzz 14, 1880.

“A bright Aarors Borealis was the only noticeable event. They had been rare or absent for a
long time.”—3 Ross, 485,
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Dxozuezr 16, 1830,
“There was little to note this day but a splendid Aurora.”—Ibid., p. 494.

JANUARY, 1881.

*The Aurors were very inconspicaous; but the haloa were of a very striking character,”—Ibid.,
p- 508,

FEBRUARY, 1881,
“%7th and 8th. There was nothing remarkable but a slight Aurora.”—Ibid., p. 504.

Magcn, 1881,
“1gt. There was s bright Aurora.
9d. There was a bright Aunrors.”—Ibid., p. 5086.

¢ Ax the expedition which I commanded in 1818 did not winter in the arctic regions, my observa-
tions during that voyage were confined to the months of September and October, during which
time the ships were moving in a southerly direction from the latitude of 74° to 58° N.; when
it was observed that from the latitude of 74 until 66° the phenomenon was seen to the southward,
particularly at midnight; but that when the ship had passed to the southward of the latitude of
660, it was seen to the northward. In several instances, the Aurora was distinctly observed to be
between the two ships, and also between the ships and the icebergs; proving unquestionably
that it could not be at that time beyond the atmosphere of the earth. This, indeed, was the
only fact which I completely established during that voyage.”—-3 Ross, Appendix, pp. 118-14.

Victoria Harbor (Gulf of Boothia).—Lat. 70°09' N. Long. 91°84’ W. Jan. 8, 1883. Ross.

“The thermometer came down to 459, but, being calm, it was not very cold. It is certain, also,
that we bad now resumed our winter standard of sensation on this subject. The Aurora was
again seen on Saturdsy (the 8tb).”—3 Ross, p. 634.

On the Ice.—Lat. 70° 90’ N. Long. 174° 18’ E. March 91, 1898. Vox WaANGELL.

4“1 availed myself of the unavoidable delay to take a meridisn altitade, which gave our latitade 70°
20'; the longitude, deduced by angles from points visible on the mainland, was 174° 18/, the
varistion 31§ E. .

We profited by the light of a besutiful Aurora in the mertheast guarter to continue our march
until the night was far advanced, when we had secomplisbed twenty-four wersts since noon,
among old hummocks and loose snow, which afforded comparatively easy travelling.”—Von

‘Wrangell, p. 883.

“The winter of 1893-38 was generally considered a very mild one st Nijnel Kolymsk. The tem-
perature was only once as low as —51° (on the 10th of January), and Aurorss were rare, and
pot 80 brilliant as usual.”—1bid., p. 318.

N. B.—Winter mild. Auroras rare; not brilliant.

Bafin’s Bay.—Lat. 70048’ 56"’ N. Long. 63° 44’ 83" W. Kaxx.

4 March 36, 1851. At 11 p. m., faint Aurors to southward and eastward.
March 28, At 11 p. m., Aurors to the eastward (true).”.—1 Kane, 539.

Middle Ioe of Bafin’s Bay.~—Lat. 71°30° N. Long. 63028’ W. Sept. 21,1853. InarLEsrmip.
“ A calm, lovely night, with brilliant Aurors and starlit sky, gave symptoms of fine weather, which,
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in our present position, was much to be desired, although a little wind weuld be benefieial to
kuptheioem&cinﬂyhmﬁontowmoubungfmmin —Ingleafield., p. 98.

Moere’s Harbor, Polot Barrow.~ILat. 710 88’ N. Long. 166°.80° W. Winter of 1853-54.
“Compared with the last year, the winter set in with great severity; the ship being frozen in ten
days sooner, and the temperature falling below zero on the 28th of September, sixtesn days
earlier than in the previous season. - This winter was altogether colder than the last, with a
considerable less fall of snow, and the sky generally clearer; but there is some reason to consider
it nearer the mean climate of the place.
" Associated with this was a more frequent display of Aurors Borealls, saggesting the idea-of this
phenomenon being connected with terrestrial radiation.”—Magnirels Report. _

Baflin’s Bay~—~{Lat. 12° 10° 11’ N. Long. 68° 86’ 40’ 'W.] Fdbruary, 1861. EKawz.
“19th. At 6. m., an Aurora visible, passing near the ganith, in 8 N. N. W. and B. 8. B. direction.

Sist. A 1a.m, afaint Aarors to the east. Ai 4 p. m, an Anrors passing through the zenith,
and extending to the horizon in & N.'W. and B. E. direction (true).

S4th. At 6 a. m., a faint Aurors seen abont the zenith in & southward and westward direction.

35th, At 8 p. m,, faint Aurors visible, passing through the zenith in & N. W. and 8. E. direc-

. $ion. At 10 p. m., several Auroras seen to the northward and westward.

$6th. At 1 o. m., an Aurora to the southward and esstward, At 9p.m., several Auroras visible
in different parts of the heavens.

87th. At 8 s m., Aurors passing throngh tho zenith in an east and weotdlrecﬁon "—1 Kane, p. 537.

Bafiin's Ba.y.—-[Ltt. 72° 16' N. Long 680 40" 23’ W.] Fobruary 18, 1851, Kanz.
“A fine, pleasant day. At T p. m., faint Aurora visible to the southward (true).”—1 Kane, p. 526.
Bafin's Bam—-bf.ﬂ" 19’ 40"’ N. Long. 6808530 W. February 7, 1851. Kams.

“7 have quoted the ‘fog or cloud-lke segment’ as forming & prominent featare in the eontinental

- . desoriptions, for the purpose of introducing from my Journal two snomalous exhibitions of
Aurors in the same connection. One was in direct conjunction with the difffacted solar rays;
the other, o true daylight Aurora. I give them verbatim from my netes.

- Febranry 7. 0cld and clear; thermometer, ot ‘Sh. 40m. a. m., st 38°, while on the vessel’s storn,
sud ot 48° when frecly suspended by the bows cutside; my Greon's spirit standand, some fifty
paces from the veasel, st —48°: one more illustration of the local inflience of ship-beard, and
of the irregularity of our system of registration.

The sun was completely visible at sbout ten a. m., but his rays m subdued by a elight haziness,
caused by myriads of crystallized specks that ﬁnod tbed.mocphm These, when examined by
my travelling Fravenhofer at two hundred diameters, gave in eome few cases regular hexagonal
prisms, with well-defined terminations; but this symmetry of form was generally obssured by
groupings and long oblique truncations. I have now made eight careful examinations of these
crystalline spicul®, at varying temperatures, when they come to us accompanied by parhelia,
halos, or snomalous colamns preceeding from ths sun. In every oase, there was a decided
approach to the aix-sided form.

The sun to-day exhibited an unnsual phenomenon. At 10h. 30m., while very low, s column of
light was observed stretching from the upper summit of its disk to an approximate height of
15°. This expanded fan-fashion as it rose, and was lost by ita pencilled radiations blending
with the illuminated sky. Thus far it did not differ materially from the vertical or erepascular
rays accompanying rudimentary forms of parhelin. But, by eleven o'clock, this fan-like
colamn had enlarged to & cloudy shaft of bright yellow Mght, twenty to twenty-four degrees in
height, and proceeding from & complete segment of illomination, which was thickly stadded with
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cirrous clouds. The npper terminus of this colamn, unlike the parhelia which we had seen before,
assumed a curvilinear wedge shape, not unlike the section of a pear, from whose sides rose tan-
gentially a series of pencilled illuminations terminating in streaks of cloud strata.

The featare about this phenomenon of greatest interest, was a distinct play of light, o series of
coruscating changes resembling the scintillations of the Aurora. The rays which shot out from
the three-curved summit sometimes extended twelve or fifteen degrees, with a sudden movement
of increased energy almost resembling ignition; then, again, they retired, until represented by
but & few feeble points. The cloud-like segments showed in a Jesser degree the same move-
ments; and, at the periods of most active display, the vertical or fan-like shaft flashed up into
more intense illamination. The diameter of this shaft at its entering base could not have been
Jess then eighty degrees.’!

This singolar exhibition recalied imsiatibly the enalogous phenomena of the Aurors, with those
anomalous displays of coron® which have been referred to diffiraction of light by atmospheric
vesicles or iy spicul®. I give it from my notes as o simple detail of facts, without comment or
oplinion, .

A daylight Aurors has been deacribed by other observers, I witnessed several, one of them
interesting enough to be worth tranacribiog.

‘About ten o’clock, going out to exercise at foot-ball, I noticed that the wsoal cloud-bank of the
horison had nearly cleared away at the south. One or two feathery cirri hung about the zenith,
and the sorthern horison retained its wswal deep obscurity. This was in the course of my
usnal cursory examination for my weather record. Half an hour after, I observed one spot
where the banking remafned, attracting attention by its nearness to the sun and its well-defined
segmeontary character. Its margin was distinctly and regularly srched; its tinting » peculiar
purple, slightly warmed or bronzed at its wargins, but deepening into a heavy brows at the line
of the horison. The centre of the segment bore south twenty degrees west (magnatic); its
altitade eight degrees nearly. Smoke and vapor from ship’s fires parple tinted; distant objects
not very clearly visible; atmosphere filled with jce spicule.

Soon from the circumference of this arch proceeded a fimbriated or fringy series of parple cirri, deli-
cately tinted at their edges, increasing with wonderful regulerity, and extending in long, ray-like
processes of cloud to an altitnde of some twenty degrees above the horizon. Before eleven o’clock,
these processes had become long, stratiform, iluminated clouds, besutifully marked, of a breadth,
measared roughly by the eye, of four or five degrees, interrupted where they crossed the illumi-
-nated region of the sun;, hut everywhere else extending over the heavens to the south and west
(true) ; and, although still dimtaishing in intensity, extending nesrly to the eastern quarter of
the sky. By coslescing at their bases, these radiating processes sugmented the size of the
central segment. The intervals between them appeared, by contrast, to be artificially illuminated.

Till now there bad been no movement; but, st 11h. 20ms., these cloud-like processes or radiations
strikingly reserbled the rays or beams of & coruseating Auroral arch. Dr. Vreeland and
myselfl witnessed repeatedly interruptions of their continuity ; then saddeniy shootings ost, or
inereasings of their length; and then & rapid and momentary formation, followed by a sudden
snd complete disappearance.

At this time, too, a strange wavy movement was seen about the shorter prolongsations in the
neighborhood of the vertex of the mass. These resembled the rising wreaths of *frost-smoke’
seen in the Wellington Chanbel, and had an appearance almost of combustion.

Dauring all these phases, the cloud-like character was singularly preserved; the rays appeared to
modify the processes ss light would behind our ordinary clouds. The whole exbibition was a
daylight one, perfectly cloud-like, differing only in the elements of shape, movement, and radiated
illamination. It was a day Aurors.

The appearsnce continued ontil twenty minutes of meridian. At 1lh. 10m., when it was st its
maximom, the rayed prolongations stretched nearly across the sky; and the centre of the mass
from which they emanated was fifteen degrees west from the south pole of the needle. At abont
the same devistion—rvis: N. by E. § E.——and at » rude altitude of about fifteen or twenty
degrees, was an irregular cirro-comulated cloud of the same purple tint, but not so much illn-

18
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- minated. Fromitl um“gimnnorpmveremmwhnguhighuﬁny
degrees, and as far as due east.

Before the sun had reached his meridian altitude, the prolongations had become faint, and passed
into detached feathery clouds, when collected at the zenith and lost the radiated arrangement
aitogether. The mass of cloud stratus to the south (magnetic), also, had blended with the usual
bank about the horizon.’ ?—1 Kane, pp 819-323.

Bafiin’s Bay.—{Lat. 78° 80’ N. Long. 60° W.] February, 1851. Kane

*“92d. 1 a.m., Aurors visible to the southward and eastward (true); beams of light covering
the whole of the eastern half of the heavens, most of them parallel to the plane of the meridian.
Aurors extending to within 80° of the horizon to the N. W.”—1 Kane, p. 526.

* Between the hours of six and eight p. m., we had an interesting display of the Aurors. It was of
s luminous white, not mach more marked than any of the isolated nebule seem through &
teloscope, which it indeed resembled. This white light stretched in cumulated masses from the
northwest to the southeastern horizon, forming to the northward an arch of some regularity.
From the fnner circumference of this great arch proceeded a series of acintillating processes, at
apparent right angles to the plane of the horizon, and constantly shifting their positions, so as
to produce an effect nearly like that of the ‘merry dancers,’ To the south, however, the arch
became irregular and changing; its dismeter varied from five to thirty degrees, the angmenta-
tion being o broken series of parallel bands, no one exceeding six or elght degrees.

At the period of its greatest intensity, Th. 10m., it enveloped Procyon and the Pleiades, obscuring
‘the larger portion of Taurus, and actually hiding Aldebaran. A proeess extended obliquely
from about twelve degrees above the horizon to Castor and Pollux, whose brightness it sensibly
dimmed. The zone then narrowed, passing about eleven degreea to the west of Polaris, and
sacending in a regular arch to the northwest. It faded gradually, and by Sh. 20m. had dis-
appeared.

Neither a silk-suspended magnetic needle, nor our rude electroheters, detected any disturbance.—
Ibid., p. 8186.

 5th. Faiut Aurora seen to the southward and eastward.

6th. 7 a. m., o faint Aurors to the southward, near the horizon.

Tth. 8 a.m., faint Aurors seen to N.N.E. and 8. 8. W, 1. a.m., Aurors to the 8. E. and E.

- (true).”—Ibid., p. 5%6.

Somerset House, Prinoe Regent's Inlet.—Lat. 73° 48’ N. Long. 96° 41’ W. Rose.

Drxozuexs, 1833,

“The Aurora Boreslis had been soen but seldom, and was ineonlpicnou, while its position was
generally opposed to that of the sun. But, to end with the summary of this month, the weather,
variable and severe as it had been, became calm and clear, though cold; and thus did we termi-
nate the month of December, and the year 1883.”—8 Ross, 638.

Mazon, 18388, . ,
“We had taken but three foxes and two bares in the whole month; which, as food, amounted to
nothing. At the end of it, after all the changes had taken place under the gales, the ice was 50

rough that it was impassable on sledges, and even on foot. No Aurors Borealis had been seen ;
and, indeed, we had scarcely noticed one the whole winter.”—JIbid., p. 694.

Bafin's Bay.—Lat. 180 49 16* N. Long. 70° 69’ 15’ W. January 29, 1851. Kawn.

“§ a. m., faint Aurors near the horizon. One-third of the sun's disk visible from the deck. 11
p.m., faint Aurora near the horizon, to the 8. W. and N.”—1 Kane, p. 535.
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Bafin’s Bay.—Lat. 790 6% 45"’ N. Long. 71° 15’ 85" W. Jauuary 98, 1851. Kanz.

“1 s m., light Aurors from W. to 8. W. Two ares of light, the southern being about 10°, the
western 20° from the horison at the middle point. About two-thirds of the sun’s disk visible
homthetopgdhntynd. —1 Kme,p. 5%5.

——

Baffin’s Bay.—Lat. 18909’ 18" N. Loug. 13°03' 31 W. Jsnuary, 1851, Karn.

«36th. Aurora visible to the northward, 9 p. m.
97th. Auroras to the southward and westward, near the horison, § a. m. and 8 a. m.”—1 Kane,
p. 585.

Port Bowen.—Lat. 18218’ 89’’ N. Long. 88° 54’ 49'’ W. October, 1894—March, 1835. Panar.

“The Aurora Borealls, which constitutes one of the peculiar features of a polar winter, ocourred
with nearly the same frequency as on former oocasions. The number of nights on which it is

registered aro—
8 in October, 15 in January,
5 in November, 18 in February,
7 in December, 5 in March;

being, in the whole, forty-seven from October to March.

It may have appeared faintly on a few other occasions, not noticed in our Journals, and unques-
tionably would have been seen more frequently but for the beight of the land on the south side
of Port Bowen, which intercepted our view to the altitude of five or six degrees.

By far the greater part of these phenomena assumed one general character, and occupied nearly
the same position.

It usnally consisted of an areh, sometimes tolerably continuous, but more frequently broken into
detached irregular masses or nebule of light, extending from about W. o S. K. (true); which
bearings correspond with N, E. by N, and W, 3y S. (magnetic).

It sometimes, however, extended a fow points beyond these bearings, dut very rarely ocoupied any
of the northern part of the Reavens,

Iis termination to the 8. B. was never exactly visible, owing to the height of land in that quarter;
but, upon the whole, the arch seems to bave been more frequently bisected by the plane of the
magnetic, than by that of the true meridian.

The altitade of the upper margin of & permanent arch seldom exceeded ten or fifteen degrees, and
from this coruscations were generally observed to be shooting towards the senith,

In & few instances, the arch itself passed as high as the senith; and on a single occasion, on the
38th of January, its direction was from true north to south.

The lower edge of the arch was generally well defined and unbroken, and the sky bemeath it
sppeared, by contrast, so exsctly like a dark cloud (to me often of a brownish color) that
nothing at the time of viewing it could well convince one to the contrary, if the stars shining
there with undiminished lnstre did not discover the deception.”—8 Parry, 59.

N. B.—1. Number of nights on which Aurors was seen.
$. The greater part assumed the same gemeral character.
8. Usnally consisted of an arch extending from W. to 8. E.
4. Coruscations seldom oceupied any of the northern part of the heavens.

Daoxumzn 81, 1884,

“This winter certainly afforded but few brilliaat displays of the Aurors. The following notice
includes all that appear to me to require s separate description.

Late on the night of the $1st of December, the phenomenon appeared partially, udwiﬁ.nrhblo
light, in different parts of the southern sky for several hours.
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At seven on the following morning, it became more brilliant snd stationary, describing & well-
defined arch, extending from the K. S, E. horveon to that a¢ W. N. W., and. passing through the
genith. A very faint arch was also visible on each side of this, sppearing to diverge from the
same points in the horizon,* and separating to twenty degrees’ distance in the zenith.

It remained thus for twenty minutes, when the coruscations from each arch met, and, after a short
but brilliant display of light, gradually died away.”—Ibid., p. 60.

N. B.—1, This winter afforded very few brilliant displays.
‘8. This night appeared partially.in different parts of the southern lky
8. At 7 next a. m., arch from E. 8. E. to W. N. W. passing through the zenith.
4, A very faint arch visible on each side of this.
8. After & short bat brilliant display, died away.

JanvaRy 15, 1825,

“Early on the morning of the 15th of January the Aurora broke out to the southward, and continued
variable for three hours between a N. W. and 8. E. bearing.

From three to four o’clock, the whole horizon from south to west was brilliantly illaminated, the
light being continuous almost throughout the whole extent, and reaching several degrees in
height. Very bright vertical rays were' constantly shooting upwards from the general mass.

At hllf-put five, it again became 8o brilliant as to attract particular notice, describing twdo arches
passing in an east and wm direction very near the genith, with bright coruocstions issuing from
it; bat the whole gradually disappeared with the returning dawn.

At dusk the same evening, the Aurora again appeared in thé southern guarter, and continued
visible nearly the whole night, but without any remarkable feature.”—Ibid., p. 61.

N.B.—1. Early a. m., Aurora broke out to the southward,
8. From 8b. to 4h. a. m., whole horizon from 8. to W. brillisntly illaminated.
8. Very bright vertical rays shooting upward.
4. At bh. 80m., again became very brilliant.
6. Describing two arches passing in an E. and W, direction very near the zenith.

JaNvany 27, 1885,

‘ About midnight on the 27th of January, this phenomenon broke out in & single compact mass of
brilliant yellow light, situated abowt a S. £, bearing, and appearing only a short distance above
the land. This mass of light, notwithstanding its general continuity, sometimes appeared to be
evidently composed of numerous pencils of rays, compressed, as it were laterally, into one, its
limits both to the right and left being well defined and nearly vertical. The light, though very
bright at all times, varied almost constantly in intensity, and this had the appearance (not an
uncommon ©ne in the Aurora) of being produced by one volume of kight overlaying another, just
as we see the darkness and density of smoke increased by cloud rolling over clond.

‘While Lieutenants Sherer atd Ross and myself were admiring the extreme beauty of this pheno-

menon from the observatory, we sll simultaneously uttered an exclamation of surprise at seeing
s bright ray of the Aurora shoot suddenly downward from the general mass of light, and

... _ws and the land, which was there distant only three thousand yards.

o ~ Had I witnessed this phenomenon by myself, I should have been disposed to receive with caution
the evidence even of my own senses as to this last fact; but the appearance conveying precisely
the same idea to three individuals at once, all int/em‘.ly engaged in looking towards the spot, I
bave no doubt that the ray of light actuslly passed within that distance of us.”—1Ibid., pp. 61, 62.

N. B.—1. About midnight, broke out in s single mass of brilliant yellow light, 8. E.
2. Only s short distance from the land.
8. Bright ray of the Aurora shot down from general mass of light betsocen us and the land.

' Imsm&at&hsppemhumﬂyn&rudhthecﬁetolﬁowbg the phenomency in perspective; but 1
here duseribe appearance ealy.
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Fasauany 23, 1825.

* About one o’clock on the morning of the 93d of Fobruary, the Aurors again sppeared over the
bills ¥» a south direction, presenting a brilliant mass of light very similar to that just described
(27th January).

The rolling motion of the light laterally was here also very striking, as well as the increase of its
intensity thus occasioned. The light cccupied horizontally about a point of the compass, and
extended in height scarcely a degree above the land, which seemed, however, to conceal from us
s part of the phenomeunon.

. Tt was always evident enough that the most tttennnted light of the Aurors sensbly dimmed the
stars, like a thin veil drawn over them. '

Wo frequently listened for any sownd proceeding from this phenomenon, but never Aeard any.”—

* Ibid,, p. 62.

N. B.—1. Appeared in s south direction; briliiant.
. 8. Most attenuated light of the Anron always sensibly dimmed the stars.
- 8. Frequently liatened for sound, but never heard any.

Port Bowen.—Lat. 78° 18’ 89" N. Long. 88° 54’ 58°' W. Winter of 1834-95. Panay.

* On several occasions which seemed the most favorable for the purpose, the electrometer, with gold
leaf, was applied to the chain, dut without the slightest perceptible effect,

The chain was attached to the skysail masthead by glass rods, precisely in the manner described on
our last voyage, the pointed end of the upper link being considerably above the masthead, and
one hundred and fifteen feet from the level of the sea.

That the atmosphere during the winter months was favorable te the excstement of electricity, appeared
from the facility with which a amall electrical machine, constructed by Mr. Rowland, was found
to act. The sparks given out by this machine, of which the eylinder was only six inches long
and five in diameter, Dr. Nelfll considered as Iarge as are usually eﬂclted from apparatus of
much larger dimensions in England.

Our variation-needles, which were extremely light, suspended in the most delicate manner, and, from
the weak directive energy, susceptible of being acted upon by a very slight disturbing force,
were never in a singls insiance sensidly affected by the Aurora, which could searcely fail to have
been observed at some time or other, had smy such disturbance taken place, the needles being
visiled every Aour for several months, and oftener when anything occurred to make it desirable.”
—3 Parry, p. 68.

N. B.—1. Not the slightest perceptible effect prodnced on the okctrom
2. Varistion-needles suspended in the most delicate manner,
8. Were never in a single instance sensibly affected by the Aurors,
4. Though the needles were visited every hour for several months.

““There was no want of well-defined clouds this winter; these were almost entirely of the kind called
cirro-stratus, or approaching to that modification. Cumnli and cirro-cumuli occurred only with
the advance of spring.

The sky in this respect differed from that of our winter at Melville Island, and also from those at
Winter Island and Igloolik, clonds occurring much more frequently than at the former, and

_ more rarely than at the two latter stationa.

This difference seems to bave coincided nearly with the state of the ses in the offing at each winter-
ing-place, clouds occurring with more frequency in proportion to the extent of open water in
our neighborhood.

At Port Bowen, we had occasionally lanes of clear water in the offing as late as the 22d of January,
and the jeo counld be heard in motion till the 11th of February; but the water was of small
oxtent after the first month subsequent to our arrival in winter quarters.

The occasional occurrence of fog, and the appearance of a dark water-sky to the northward,
frequently observed from the hills during the winter, render it extremely probable that Barrow’s
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Strait was never entirely clond, a probubility confirmed by the appearance of it at all times of
the year in which it is accessible by ships.”—Ibid., p. 76.

N. B.—1. No want of well-defined clouds this winter.
9. They were almost entirely cirro-stratus.
8. Oumuli and cirro-camuli occurred only with the approach of spring.
4. Fogs and dark water-sky.

“Lisntenant Ross tried the thickness of the salt-water ice during different periods of the winter, by
digging holes in that formed upon the canal by which the ships had entered, and found: it to

have increased in the following ratio :—
Whole thickness  Thickness above  Proportion of that
Dars. in inches. the sea in above to that below;
: inches, the Iatter being s 100.
November 20, 1824 . . . 800 8.8 14.28 .
December 18, * . . . 886 4.4 12.90
Jenwary 1,1835 . . . 45.8 5.3 - 12,97
Febroary 8, “ . . . b5.9 8.0 12.03
March 8 « . . . 180 7.1 10,77
April 8 ¢ . . . 83.5 7.8 10.44
May 4, “ . . . 86.5 8.0 10.19”
Ibid., p. 17.

N. B.~Thickness of the salt-water ice during different periods of the winter.

Batty Bay.—Lat. 78° 17’ N. Long. 91° W. October 39, 1851. KmwxxpY.

“The weather has been very boisterous for some time past, with heavy showers of snow falling
every day. The sun was for a very short time visible to-day.
The Aurora Borealis bright in the southwest about 9 p, m.”—Kennedy, p. 86.

——

Batty Bay~—Iat. 78°17' N. Long. 91°W. December 38, 1851. Bzrior.

“The sky has boen generally clear these last days, and thiz evening we have, the first time, & com-
plete Awrora Borealis, or Northern Lights, as our Shothndors call them (they also call them
Dancing Lights).

Great luminons rays like the milky way, but with a slight yellowish tint, divide the vault of the
sky, luuing‘om the genith, from which they spread like the leaves of a palm, widening at the

Ido not know that mention has anywhere been m.doofthisdngnlupbonomem —3 Bellot, 78.

———
\

Lanocaster Sound.—{Near Lat. 7s°4o' 0"N Long. 75°°08' 84'* W.] Jan 15,1851, Kawz.
“8 & ., & faint Aurors to the sonthward.”—1 Kane, p. 534.

Lanoaster Sound.—{Near Lat. 74° N. Long. 80° W.] Janusry, 1851. Kanz

“Ist. A faint Aarors visible to the southward, 11 p. m.

4. An Aurors passing near the sexnith in an E. and W. direction, 1 a.m. Two Auroras visible
(1 s m.), one passing through the senith in an E. and W. direction, the other in faint beams
radiating from the southward.

8d. An Auarors to the southward, 4 a. m.

éth. 5 a.m., an Aurore visible to the southward and westward.”—1 Kaue, p. 534.
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Oaplain Austin’s Winter Quarters.—Lat. T4° 10’ N. Long. 94° 16’ W.

Dzoxmexa, 1850.

“The Aurora Borealis, which has hitherto afforded other voyagers so much interest, and which some
writers allege to be almost constant in these regions, has not yet presented itself with any striking
effect to our notice, except on the night of the 1st of December. A very complete srchin a
N.N. W. and 8. 8. E, (true) direction, passing through the senith, divided the celestial concave
into two equal parts. It measured about 5° in width; it lasted about half an hour, and was of
a whitish color. Towarda the north, it became tinged with red before it disappeared. The
gtars were seen through it with great brilliancy; they assumed for the time the same color as
the Aurors.

Some bright coruscations were seen on the morning of the 5th, shooting from the 8. E. towards
the zenith.”—Arctic Miscellanies, pp. 118-14.

JANvARY, 1851,

““The Aarors Boresalis has been observed eleven times during the month, but generally of a faint
tinge. It has sppeared in the form of an arch, touching the N. W. and 8. E. quarters of the
horizon; also in an arc between the 8. W. and E. 8. E. points, the altitude of the centre being
86°. Coruscations have been seen to cross the sky from various points of the horison, and
diverge in & variety of directions. During ita presence, the heavenly bodies were always very
bright. Many theories are advanced concerning these phenomena, one of which being that they
move in columns parallel with the magnetic meridian, which is at variance with its movement in
this locality.”—Ibid,, pp. 197-98.

Frenvary, 1851.

“The Aurora Borealis has been seen more freqnontly, though never with that brilliancy by which it
is often cbaracterised in these regions. The number of observationa in the month, of any
importance, amounts to twelve. The coruacations, when detached, flitted from various points of
the horixzon, in light fleecy clonds, towards the senith, sometimes of & straw color. When it
has appeared in an arch, its direction has been nearly north and south, passing acroes the zenith.
On the evening of the 30th, luminous beams of the Aurora were frequent from the southwest to
the northwest points, and continued for several hours. On the following day we had fresh winds
from the southwest. It has been observed that when this phenomenon appeers unusually intense
in any particular quarter, that & strong breese has succeeded it from that particalsr direction of
the compass.”—1bid., pp. 250-51.

Mazcn, 1851,

" “The Aurors has appeared bright on four occasions; generally in the form of an arch, from the
southeast quarter towards the north. On the night of the 35th, it was moge brilliant than on
any other occasion this season, making an aveh from the southesst to the north, with corusca-
tions shooting off laterally from it toward the senith.”—Ibid., p. 291.

Lancaster Sound.—Near Lat. 74° 18’ 08'’ N. Loug.»83010' 18’ W. Dee., 1850. Kaxs.

‘‘26th. Faint Aurors at noon, to the southward. An Aurora in form of a bow, passing through the
genith in a N. W. and 8. E. direction.

$7th. An Aurora visible at § a. m.; at 6 a. m., another one. In the afternoon, an Aurors passing
through the zenith in a north and south direction, 10 p. m.

28th. Auroras visible; one passing 80° from the senith, in form of an arch, to the westward, 1
amand8Sam

29th. An Aurors passing near the senith in an east and west direction, 4 a. m.

8list. Aurorss visible; one appeared in the form of an arch, extending to the horison, in N. N. E.
AndS.W dimtlon passing 16° from the senith, 10 p. m.”—1 Kaxs, 538.
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Lanoaster Sound.—{Lat. 74° 80’ N. Long. 90° W.] December 1, 1850. Kane.

“We had an Aurora about Th. p. m. The thermometer at —33°, and falliug. Wind steady,
W. N.W. The moteor resembled an illuminated cloud; illuminated, becaunse seen against the
deep blue night sky; otherwise it resembled the mackerel fleeces and mares’ tails of our summer
skies at home.

It began toward the northwestern horizon as an irregular Saring cloud, sometimes sweeping out
into wreaths of stratus; sometimes a condensed opaline nebulosity, rising in a zone of clearly-
defined whiteness, from 8° to 5° in breadth up to the zenith, and then arching to the opposite
horizon. This zone resembled more a long line of white cirro-stratus than the Aaroral light of
the systematic descriptions. There was no approach to corascations, or even rectangular devia-
tions from the axis of the zone. When it varied from a right line, its curvatures were waving
and irregular, such as might be produced by the wind, but having no relation to the observed
air-currents at the earth’s surface. It passed from the due northwest, between the Pleiades
and the Corons Borealis; the star of greatest magnitude in the latter of these constellations
remsining in the centre, although its waving curves sometimes reached the Pleindes. At the
genith, its mean distance from the polar star was 7° south, and it passed down, increasing in
intensity near Vega, in Lyra, to the sontheast.

There was throughout the arc no marked seat of greatest intensity. Around the corona of the
north, its light was more diffused. The zone appeared narrowed at the zenith, and bright and
clear, without marked intermission, to the southeast. The frost-smoke was in smoky banks to
the northwest ; but the Aurora did not seem to be affected by it, and the compass remained con-
stant.”—1 Kane, p. 245-48.

Grifith Island.—Lat. 74° 80’ N. Long. 95° 20' W. Winter of 1850-51. OgBORNE.
“With one portion of the phenomena of the North Sea we were particularly disappointed—and
this was the Aurora.

The colors, in all cases, were vastly inferior to those seen by us in far southern latitudes; a pale-
golden or straw color being the prevailing hae. The most striking part of it was its apparent
proximity to the earth.

Once or twice the Auroral cornscations accompenied s moon in its last quarter, and generally
previous to bad weather.

On one occasion, in Christmas week, the light played about the edge of a low vapor which bung
at a very small altitude over us; it never, on this occasion, lit up the whole under surface of the
sald clouds, but formed a series of concentric semicircles of light, with dark spaces between,
which waved, glistened, and vanished, like moonlight upon a heaving but unbroken sea.

At other times, a stream of the same colored vapor would span the heavens through the zenith,
and from it would shoot sprays of pale-orange color for many hours; and then the mysterious
light would again as suddenly vanish.”—OQshorne, pp. 164-65.

Grifith Island.—Lat. 74° 80’ N. Long. 95° 20' W. December, 1850, MARKHAM.

“The Aurora Borealis began also to dart its ever-changing rays acroes the heavens. On the lst of
December [1850], a very complete arch, passing through the zenith, divided the celestial con-
cave into two equal parts, of & whitish color tinged with red. The stars were seen throagh it
with great brilliancy, assuming, for the time, the same color as the Aurors.

On the 5th, also, some very bright coruscations were seen to dart their rays towards the zenith.

Whenever this phenomenon appeared unusually intense in any particular quarter, a strong breeze
gonerally sncceeded from the same direction.”—Markham, p. 70.

At Sea.—Lat. 74°81' N. Long. 111° 38' W. September 20, 1819. Paray.

“The wind blew hard from the northward daring the night, with & good deal of snow; and the
thermometor was at 104° at midnight. :

The Aurora Borealis was seen faintly in the 8. 8. W. quarter of the heavens.”—1 Parry, 93. .
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Barrow Strait and Lancaster Sound.—Between Lat. 74° 86’ 53'' N., Long. 91045’ 46"’ W,
. -and Lat. 74° 20’ 06’’ N., Long. 86° 26’ 16’’ W. Doeember, 1860 Kaxz.
¢8d. Faint Aurora visible for a short time. :
5th. A transit Aurors, ending with luminous bands to the 8. E.
6th. Fdint Aurors, 4 a. m., to the west (true).
8th. Faint Aurors, 8 a. m., to the southward and eastward (tme); another, 10 a. m., to the
N. W. (true).
11th, An Aurors to the mthwu'd 4 a m."—1 Kane, p. 523,

——

‘ - .
Off Beechy Island.—[Lat. 74° 40’ N. Long. 93° W.] November 8, 1850. Kawns.

‘ Aurora to the southward and westward, 5h. a. m. (true).
Ten Auroras observed during the month.”—1 Kane, p. 530.

L d

A-Moo Harbor (Oornwam‘n Land).—Lat. 1440’ N. Long. 94°1¢' W. SurmEmaraxp.
Dxoxumexn, 1850.
“The Aurora Borealis was frequently observed, but the extent and brilliancy of this beautiful
imeteoric phenomenon never equalled what had been seen in September and October, while
crossing the Atlmtio, in tho latitade of Oapo Farewell.”—8utherland, 1, p. 449.

JANUARY, 1851,

“The sky, during the hours of daylight-—which, by this time, were lengthening out very phinly—-
was frequently spread over with fleecy clouds; and at night the Aurom, of a beautiful golden
color, danced from east to west in vivid coruscations, and enlivened our midnight scenes,
although, as bas been remarked already, they were mnch less vivid than in more southern lati-

tudes.”—Tbid., pp. 457-58.
. ¥ .

Barrow Strait (off Grifith Island).—{Lat 74° 45’ N. Long. 94° W.] September, 1850,
Kawn, .
“19th. A feeble Aurora at midnight.
15th. A feeble Aurora.”—1 Kane, p. 516.

Winter Harbor.—Lat. 74° 47’ 18"’ N. Long. 110° 49’ W. 1819-20. Parar.

Ocronxs 18, 1819.
“On the evening of the 18th, the Aurora Borealis was seen very faintly, consisting of & stationary
white light in the southwest quarter, snd near the bhorison.”—1 Parry, 109,

Ocrorxe 20, 1819,
*“Between six and eight p. m., we observed the Aurora Borealis, forming a broad arch of irregular
white light, extending from N. N. W. to S. 8. E., the centre of the arch being 10° to the east-
ward of the zenith, It was most bright near the southern horizon; and frequent, but not vivid,
coruseations were seen shooting from its upper side towards the zenith.
The maguetic needle was not sensibly affected by this phenomenon.”—Ibid., p. 111.

N. B.—1. Light most bright near southern horisou.
$. Magnetie noedle not sensibly affected.
18
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Novenexz 9, 1818,

#On the same evening, the weather being fine and clear, the Aurora Borealis was seen for nearly
two hours, forming a long, low, frregular arch of light, extending from morth to south in the
western quarter of the heavens, ita altitude in the centre being 8° or 4°. The electrometer-
chain was hoisted up to the masthead, and its lower ead brought down to the ice, 80 88 to keep
it perfectly clear of all the masts aad rigging, which method was used throughout the winter ;
but no sensible effect Was produced on the gold leaf. It was tried a second time, after the sky
became full of white fleecy clonds, but with as little suceess.”—Ibid., p. 118.

Noveusmn 18, 1819,

“The therggpmeter having fallen to —81°, we expected to have seen the sun again, and looked out
from the masthead for that purpose, but it did not reappear.

At six p. m., the Aurors Borealis was seen in a broken irregular arch, about 6°-high in the centre,

extending from N. W. by N. to 8. by W., from whence s few oommtions were now and then

faintly emitted towards the zenith. "—-Ibid 118. :

NovEueez 18, 1819,

“From eight p. m. till midnight, on the 18th, it was again seen in a simflar manner from 8. W. to
8. B, the brightest part being in the centre, due south.”—Tbid., p. 115. :

Novxuezs 15, 1819,

“On the 16th, Lisatenant Beechey informed me that he had seen, tn WN N W. and 8. E. quarters,
- some light transparent clouds, from which columns of Light were thrown upwards, resembling the
Aurora Borealis; those to the S. E., being opposed to & very light sky, had o hght-brown
appearance.”. Ibld ., p. 116,

N. B.—1. Light traasparent clouds N. N. W. and 8. E.
2. From whioh columna of light were thrown upwards,
8. Resembling the Anrora Borealis.

Noveuszr 18, 1819.

“This pbenomenon wag again observed on the 16th, consistmg of a brlght stationary light from
8. 8. W.t 8. by E., and reaching from" the horizon to the height of about 6° above it.”—
Ibid., p. 1186.

Novemaxe 17, 1819,

““At three p. m. a remarkable variety of the Aurora Borealis was seen by several of the officers.
Having about this time been confined for & few days to my csbin by indisposition, I am
indebted to Lieutenant Beochey for the following description of it:—

‘Clouds, of a light-brown color, were seen diverging from s point near the horizon, bearing S. W.
by §., and shooting pencils of rays upwards st an angle of about 45° with the horizon. These
rays, however, were nos stationary as to their position, but were occasionally extended and
contracted. From behind these, as it appeared to us, flashes of white light were repeatedly
soen, which sometimes streamed across to the opposite horizon; some passing throngh the senith,
others ot & considerable distance on esch sids of it.

This phenomenon continued to displxy itself brilliantly for half an hour, and then became gradually
fainter till it disappeared about four o'clock. The sun, at the time of the first appearance of this
meteor, was on nearly the same bearing, and about 5° below the horizon.’ "—Ibid., pp. 116-17.

N. B.—1. Remarkable varioty of Aurors Borealis,
2. Clounds of a light-brown color.

Noveussn 18, 1819,

“The stars of the second magnitude in Uraa Major were just perceptible to the naked eye a little

after noon this day, and the Aurors Borealis appeared faintly in the sowthwest at night.”—
Ibid, p. 117.
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Novupzs 26, 1819.

, “Onﬁoscthmmemuh&mvlvﬂmwuﬁmd&emnomhmmm
8.t N. W., commencing at 4° or 5° of alhtude, and streaming toward the xenith."-—Ibid., p. 118.

Dxoxusxr 14, 17, 1819.

“On the 14th of December, the dey was beantifuily serene and clear, snd there was more redness
in the southern sky abeut noon than there had beea for many dsys before; the tints, indeed,
might almost be called prismatic.

At 6 p. m., the Avrors Borealis was seen forming two concentric arches, passing from the
western horison on each side of the senith to within 20° of the opposite horizoa, resting on &
dark cloud about seven degrees high, from behind which the light appeared to issue, and par-
tially streaming from the cloud to the senith. No effect was produced by it on the electrometer
or the magnetic needle. ‘

The appearance I have just described of the light seeming to issue from behind an obscure clowd,
is & very common one; it is not always, however, easy to tell whether any cloud really exists, or
whether the appearance is a deception arising from the vivid light of the Aurora being contrasted
with the darker color of the sky near it.

On the 17th, in the morning, this phenomenca was again observed, being » stationary faint light.
from S. W. ¢ W. 8. W."—Ibid., p. 181.

N.B.—1. At 6 p. m. Aurora formed two arches.

8. Passing from western horison on each side of zenith.
8. Resting on & dark clond,
4. From behind which light seemed to issue.
8. No effect produced on electrometer or needle.
. 6. The appearance of light seeming to issue from behind a cloud is & very common one.

Dpozuexz 19, 1819.

“QOn the 19th, the weather being fine aad clear, the Aurora borealis appeared frequently st different
timses of the day, generally from the south t0 the W. N, W. quarters, and not very vivid. From
eight p. m. till miduight, however, it became more brilliant, and broke out in every part of the
beavens, being generally most bright from 8. 8. W. to 8. W, where it had the appearance of
emerging from behind & dark clowd about five degrees above the horison.

‘Wo could not, howerer, help feeling some dissppointment in not having yet witnessed this beantiful

phenomenon in any degres of perfoction which eould be compared to that which occurs at Shet-
land, or in the Atlantie, about the same latitude as these Ialands.”—Ibid., p. 133.

N. B.——1. Aurora appesred frequently at different times of the day.
2. Generally from 8. to the W. N. W. quarters; not very vivid.
8. From 8 p. m. to 1%, more brilliant.
4. Most bright from 8. 8. W.te 8. W,,
5. Where it appeared to emerge from behind a dark cloud.
6. Welndnotyetwltnuud this beautifal phenomenon fu any degree of perfection.

Daczuszn 90, 1819.

“On the morning of the 30th, the Aurora Borealis a-gainmadeiusppemeemtheN W., which
was more to the northward than usual, It here resembled two small bright clouds, the one
nestly touching the other, and being about seven degrees above the horizon. These remained
quite stationary for half an hour, uudthmbrohnpimoummshooﬁagnpid!ymardnhe
senith.”Thid., p. 199.

JANUARY 8, 1890.
“ At hal-past five p. m. on the 8th, the Aurora Borealis was seen forming a broken and irvegular
sroh of white light, 10° or 13° high ia the centre, extending from N. by W., rosnd by W, to
8. B, B,, with occasional coruscations proceeding from it towards the senith. Jt continwed thus
for an hour, and reappeared from eight o'clock till midanight in a similar manner, making; how-
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ever, but a poor display of this beautiful phenomenon. Neither the magnetic needle nor.the
‘gold leaf of the electrometer were. in either instmee, in the slightest degree ahcted by it.”—
Ibid., p. 188. . .

JANUARY ll 1820. : .
“At eight a. m. on the 11th, faint coruscations of the Aurora Borcslis were obaervod to dart with
. incomceivable rapidity across the heavens from W.N. W. 0 E. 8. E., from horimto horizon
and passing about 25° to the south of the xenith, .
At noon to-day, the temperatare of the atmosphere had got down to 49° below zero, being the
greatest degree of cold which we had yet expeﬁmeed.”—lbid. p. 188.

N. B.—1. At 8h. s m, fatnt commtions,
8. Acraes the heavens from W. N. W. to E. 8. E., fromhorhontohorizon
8. Passing 960 to the south of the zenith.
4. Atnooneo-day, temperatare —49°,

JAnuARy 15, 1880. . o

‘‘On the evening of the 15th, the atmospbere being clear and serene, we were gratified by a sight
of the ONLY very briliiant and diversified display of Aurors Borealis which occurred during the
whole winter. I believe it to be almost impossible for'words to give an ides of the beauty and
variety which this magnificent phenomenon.displayed; I am at least certain that no description
of mine can convey an adequate description of it, and I therefore gladly avail myself of the
following account, by Captain Sabine, wlnch wos fuminhed by my requm at the tim, for inser-
tion in my Journal.,

¢ Mr. Edwards, from whom we first heard that tbo Aurora was visible, dmﬁbed it ss forming &
complete arch, having its legs nearly north and south of each other, and _passing a little to the
eastward of the renith.

*When I went upon the ice, the arch had broken up. Towards the southern horizon was the ordi-
nary Aurors, such as we had lately seen on clear nights, being a pale light, apparently issuing
from behind an obsours cloud, at from six to twelve degrees of altitude, extending more or less
towards the east or west on different nights, and at diffevent times of the same night, having no
determined centre or point of bisection, the grester part, and even at times the whole of the
luminous appearance being sometimes (o the oast, and somelimes t0 the west of south, but rarely
seen n {he northern Aorison, or beyond the east and west points of the heavens, Thia corre-
sponds with the Aurora nost commonly noticed in Britain, except that it is there as peculiar to the
northern as Aere to the southern horizon, occagionally shooting upwards in rays and gleams of light.
It was not distingnished by any unusual brillisncy or extent on this occasion; the splendid part
of the phenomenon being detached, and apparently quite distinct. .

‘The luminous arch hed broken into irregular masses, streaming yith such npldxty in different
directions, varying continually in shape and intensity, and extending thewselves from north, by
the east, to south. If the surface of the heavens be supposed to be divided by a plane running
through the meridian, the Aurora was confined, during the time I saw it, to the esstern side of
the plane, sud was usually most vivid and in longer masses in the E. 8. E. than elsewhere.
Mr. Parry and I noticed to each other that, where the Aurors was very brilliant, the stars seen
through it were somewhat dimmed ; though this remark is contrary to former experience. -

‘The distribution of light has been dueribed s irregular and in constant change; the variouns
masses, however, seemed to have a tendency to arrange themselves into two srches; one passing
near the zenith, and a second about midway between the senith and horizon, both baving
generally & north and south direction, but curving towards each other, so that their legs pro-
duced a complete ellipse ; these arches were as quickly dispersed ss formed. At one time, & part
of the arch neer the senith was beat into convolutions, resembling those of a saake in motion,
snd undulating repidly ; an appearance we had not before observed. The end towards the north
was also bent like & shopherd’s orook, which is not uncommon. It is dificult to compare the
light prodaced by the Aurors with that of the moon, because the shadows are rendered faint
and indistinct by reason of the general diffusion of the Aurora; but I shoald think the effect of
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.~ the one now described scarcely equal to that of the moon when a week old. The usual pale
-light of the Aurora strongly resembles that produced by the combustion of phosphorus. A
~ very slight tinge of red was noticed on this occasion, when the Aurora was most vivid, but no

other colors were visible. - Soon after we returned on board, the splendid part wholly disap-
peared, leaving only the ordinary light near the horizon; in other respects the night remained
unchanged, but on the following day it blew a fresh gale from the north and N, N. W.

‘This Aurora had the sppearance of being very near us, and we listened attentively for the sound

which is said sometimes to accompany brilliant displays of this phenomenon, but neither on this

" nor on any other occasion could any be distinguished.’

On the following day, the Aurora was repeatedly seen for an hour or two together, assuming the

shape of s long low arch, from 8° to 13° high in the centre, extending from south to N. W."—
Ibid,, pp. 134-36-86.

N. B.—1. The only brilliant display of Aurora seen during the whole winter.
$. Towards southern horizon, the ordinary Aurora. -
8. Apparently issuing from behind a cloud.
4. Aurora scen sometimes east, and lometimeo west of south, but rarely seen in the
northern horizon.
8. Aurors in Britain upecnﬂutothenorthmhoﬁmnuhontotbo southern.
_ 8. This Aurors appeared to be very near us.
7. Heard no ponnd which is said sometimes to accompany brilliant Anrora

quur 8, 18%20.

“ At six p. m., the Aurors Borealis appeared very faintly in & horisontal line of white light, extend-
ing from 8. to 8. 8. W. and about 5° above the horizon. From nine tiil eleven, it was again
seen quite stationary and very faint, from 8.8 W. to W. N. W,, at three or four degrees of

"~ altitade.
- Onptain Sabine had, for some time past, kept one of tho needies used for determining the intensity

" of the magnetic force, suspended by a silk thread, in the Observatory, for the purpose of remark-
" ing mote satisfactorily than it could be done on hoard the ships, whether any effect was pro-
duced upon it by the Aurors Borealia.

It might be sapposed that in these regions, where the directive power of the needle had almost

* entirvely ceased, it would be more easily disturbed by sny adventitions cause than in those parts
of the globe where the directive energy was greater; 3wt we never could perceive the slightest
derangement (o be produced in Wl by the Awrora.”-=Ibid., p. 189-40.

N.B.—1, At 8 p. m., appeared very faintly.
9. PromOtillll again seen very faint.
8 Could never perceive the slightest derangement of the needle produced by the Aagrora.

annrs 1820
“On the 8th, at noon and for half an. hour after, an appearance presented itself in the heavens which
we bad not before observed. A thin fleccy clowd, of a pale-red color, and shaped like part of an
arch, commenced pretty strongly from the top of the land in the N. W., and ran more and more
fointly to N. by W., beyond which it could no longer be traced; it was here fifteen degrees
above the northern horizon. On looking for a continuation of it in the opposite quarter of the
heavens, we perceived s larger portion of another and fainter arch of pale-red or orange, com-
mencing at the horizon in the E. by N., and extending to 60° of altitude in the N. N. E,, s0 as
evidently not to form a part of the western arch. Captain Babine afterwards observed the
whole phenomenon to alter its position; the leg of the eastern arch shifting considerably more
to the southward, Jn the evening, the Aurora Borealis was seen forming a confused and irregular
arch of white light, continually varying in brightness, about 8° high in the centre, and extend-
ing from S. 3y E., round by the W., 90 N. N. W. From the upper part of this arch, corusca-
tions oceasionally shot upwards, and a few streamers now and then barst forth also from the
horizon in the 8. 8. B.; these latter went nearly up to the senith, while the rest were more
faint, and did not reach so high. I am confident that Aldebaran and the FPleindes were very
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sensibly dimmed by the most vivid of the coruscations, which. sppeared, in this respect, not to
dilfer from any thin vapor or eloud floating in the atmosphere. The gold leaf of the electrometer,
a8 well as the magnetic needle suspended in the Observatory, wus carciully sttended to, but
neither of them saffered suy sensible disturbance.”—Ibid., pp. 141-42.

N.B.—1. At poon, 8 thin flecey elond.
2. Qommenced in N. W., and ran more faintly to N. by W.

Freausny 10, 1820.

“ At a quarter past six p. m. on that day, the Aurora began to appear in the sowth and S, W., in
detached snd not very brilliant pencils of rays darting upwards from near the horison,

Soon after, an arch of the usual broken and irregular kind appeared in the weatern quarter of the
heavens, extending from N. W. ¢o south, and being from 5° to 8° high in the centre. From the

., upper part of the arch proceeded a few faint coruscations reaching to no grest height.

At & quarter before seven, a second and better-defined arch crossed over from S. E. to N. W, by N.,
passing on the northern side of the zenith, from which it was distant from 10° to 15 in the
centre.

This arch was very narrow, and seemed to be formed of two parts, each shooting with great rapidity
from those parts where the legs stood, and joining in the centre. In a short time, this second
arch entirely disappeared, and the first became less brilliant.

The phenomenon was then for some minutes confined to some bright pencils of rays in the south
and 8. 8. E., which were generally parallel to each other, but sometimes also diverged at an
angle of about 15°.

At a qunarter pest seven, two Jong snd narrow streams of light crossed over, at 85° to 40° of alti-
tade, on the western aide of the zenith, frem the N. W. by N. and sowth points of the horizon.
Thelr upper ends did not quite meet in the centre so as to complete an arch, but inelined to the
shape of shepherds’ crooks, a8 described on the 15th of January, and often remarked by former
observers; but they were ueither 8o brilliant nor so well defined a8 when we saw them before.

About a,.quarter before eight, as we were returning on bosrd from the Observatory, the low arch
to the westward first described, and which had mever altogether disappesred, increased con-
siderably in brilliancy. It was still, however, so irregular as to appesr in detached roundish
clowds or blotches, from which the pencils, which shot upwards, sppeared immediately to pro-
ceed, These pencils, which were infinitely varied both in length and breadth, were observed to
bave also 8 slow, though very sensible, lateral sotion from north ¢ south and vice versd; snd we
remarked on one occasion that, when two of them met and had the appearauce of overlapping,
they produced, for about fifteen seconds, the most intense degree of light we had yet seen from
the Aurora. TAe pencils appeared generally to travel bodily sn ome dirsction, but sometimes to
widen out in both at the same time.

‘We were all decidedly of opinion that the fixed stars were very perceptibly dimmed by this pheno-
menon, which gradually disappeared by nine o’clock.”—Ibid., p. 142.

N. B.~—~1. At 6 p. m., & very brilliant display 8. and 8. W.

2. Boon after, an arch from N. W. to 8.

8. At a quartar before seven, a second sech, better defined, from 8.E. to N. W. by N. -

4. Then for some minntez confined to some pencils of reys in 8. and 8. E.

5. At Th. 15m., two long strearos of light, west side of zenith, from N. W. by N. and 8. -
points of the haorizon.

6. Lateral motion from north to south.

'I.Thoponoﬂasppundtowuelboddylnonodxmtm

8. Disappoared at 9h. p. m.

9. Fixed stars perceptibly dimmed.

Fxervuany 11, 1830

“ At hall-past eight p. m., the Aurors Borealis made its appearance for a short time in sa arch,
very irregular b-tuttinuurybright.fm& W.to 8 8 K., at 4° or 5° above the horizon
in the centre.”-—Ibid., p. 144
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Fmokuazy 19, 1890,
‘ At half-past ten p. m. on the 19th, the Aurors Borealis was seen, as described by Lieut. Beechey,
in bright coruscations, shooting principally from the §. 3y V guarter, across the semith, to
N. N. E., aud partially in every part of the heavens.

The light, when most vivid, was of a pale-yellow, at other times white, excepting to the southward,
in which direction & dull red tinge was now and then perceptible. The coruscations had a
tremulous waving motion, and most of them were crooked towards the E. N. E,

The fresh gale which blew at the time from the N. N. B. appeared to have no effect on the Aurors,
which, as before observed, streamed directly to windward, and this with great velocity.

The brighter part of this meteor dimmed whaisver stars it passed over, even those of the first
magnitude; and those of the second and third maguitude so much as to render them scarcely
visible.

The wind blew too strong for the electrometer to be used, but Kater's compass was not in the
slightest degree affected.

The whole of the phegomenon disappeared in about three-quarters of an hour.”—Ibid., p. 147.

N. B.—Dimmedwhstevormnitpmedour,omthmoﬂhmm

Mazor 4, 1820.

“The Aurors Borealis was seen faintly near the 8. 8. W. horizon, for three or four hours before
midnight.”Ibid., p. 163,

-Mazon 8, 1820.

“From nine p. m. till midnight, the Aurora Borealis appeared faintly in the horison lo the somth,
* occasionally streaming towards the senith in coruscations of pale-white light.”—Ibid., p. 156.

Arz 16, 1820.

“In the afternoon of the 16th, the weather became clear and nearly ealm ; Mr. Hooper and myself
observed a coloring in some light fleecy clonds, which formed one of the most beantifal phenomena
that T had ever seen.

Md«ﬂs,wﬁchmnﬂludwm,mddmm only ones in the heavens, assumed, as
they spproached and passed under the sun, the most soft and exquisite tints of Hight lake, bluish-
green, and yellow about their edges that can powsibly be imagined. These tints appeared only
when the clouds were within 15° or 20° of the sun, were brightest as they passed ander it,
which they did as close as 2°, and began to be agsin indistinet at 10° from it. BSome of the
clouds remained colored in this way for upwards of a quarter of an hour. There did not seem to
be any regular arrangement of tints, as in the prismatic spectram, but the lake was always next
the sen.”—Ibid , p. 166.

Winter Harbor.—Lat. 74° 47’ 13"’ N. Long. 110° 49’ W. Fisuxa.

Ocronmm 27, 1819.

“The Aurora Borealis was seen #o the southward, but it was too faint to deserve any deseription.”—
Pisher, p. 150.

Novexzazs 17, 1819,

“ Between three and four o’clock this afternoon, a remarksble clowd was obeerved in the southwest ;
the centre of it, indeed, bore 8. W. by 8. (true). It diverged from a centre, st the bhorizon,
. in straight lines or columns, which extended 10 s great distance over the surface of the sky. The
lower edge of it, on each side, was very straight and well defined, and formed an sngle of about
45° with the horizon. Directly over its centre, instead of siraight lines, it had more the
appearance of an immense volume of smoke than anything else. The whole was compared by
our gunner to & powder magasine in & state:of explosion; which those who had an opportunity
of seeing such a sight thought nv*tconpﬁwn for the reflocted rays of the sunm, which
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illomined that partofthe sky behind the eloud, pve itverytmwh the sppearance of an immem
. explosion,

It is probable that this nmlrhble cloud bad some connonﬁou with the Auron Bonllis for after
it had vanished, which took place about six o’clock, that phenomenon was seen in the ssme part
of the heavens that the cloud oooupied It made its appearance, indeed, before the cloud dis-
appeared entirely, but not before it had lost its radiated form, and dispersed so much M nothing
particular could be seen about it.”—Ibid., pp. 156-57.

N. B.—1. Between three and four p. m. remarkable cloud.
‘ S Itis probuble that this remarkable eloud had some connection with the Auran Borulu

———

Wellington ChannelL—[Lat. 140 54’ N. Long, 98° W.] October, 1850. Kawz.

“17th. A faint Aurors to the southward (true) at one s. m.
$1st. A faint Aurors 8° east of magnetic north, bd
934, A faint Aurors, more bright, with segment. '
26th, Very falut Aurors.
27th, Bistre-colored auroral segment, 20° east of magnetic axis.
99th, Faint nebulous Aurora.
81st. Observed a small Aurou to the northward (by compass) st one s. m.”—1 Kane, p. 519.

Bafin's Bay.—Lat. 75° 12’ N. July 81, 1817, O’REmay.

“ July 21, 1817. Thermometer 84°, 48°, 42°. 'Wind, & perfoct calm.

At three a. m. this morning, & most mngniﬁcent display of radiation oeenmd of which a lketch
has been attempted.

The cirrus radiation here remarked is always observed to fssue from & body of detached clouds
sssuming the form of an arch. 'Whether this carved arrangement be actaally in a portion of a
circumference of a circle, or merely an optical delusion, I will not andertake to sssert, but the
curve invariably appeared to me arched as I have related. The basis arch of the phenomenon
which occurred this morning was of smazing span, embracing several leagues of ses, the

'~ - conteal radius passing through the horizon in nearly E. by N. pcr compass; which corresponds
. closely with the poiut of variation.

Tho radistion darted rapidly and irregularly towards the oppo-ih point of the sky in pale white
spires. The atmosphere ia the southern region immediately became suffused with whitish-brown
cirro-stratns. Soon afterwards, various beautiful changes to minute cirro-cumulus and comoid
cirrus were observable,

‘Within the arch lay & long linear bed of cirro-stratus, almost black, which preserved a horizontal
position and unaltered form during the rediation and the changes mentioned. In the space of
three hours from the first appearance, the whole was dissolved and dissipated, luvingthentmo-
sphere free of vixible cloud, but not quite clear, being of a milky blue.

I should not have intrnded upon the reader’s notico the detail of this radiation, had I not been
convinoed, by repeated observations, that there exists a close, it may be said a direct, corre-
spondence between its appearance and the variation of the needle. From what cause this
singular coincidence proceeds, it will still lovger, I fear, remain to be explored. The facts,
however, which are herein exhibited, may be relied on for the sccuracy and faithfulness of report,
sud may induce some enlightened and able mind to stady a satisfactory illustration of the
" phenomenon.

It is right, alao, to inform the reader that, during the formstion and continuance of the radiation,
no irregular motion of the compass was observable; thouﬁupwemtppuﬂugtogoonum
elevation far too great to admit of smy influence on the needle.

The state of the cloud, its being invariably & base Ui cirro-stratus in & curved chain, the
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. radintion always issuing, a8 it would appear, from hehind the cirro-stratus, and haviag a cirrons
consistence, and all those appesrances being usually succeeded by a wind from the opposite
point, besides the correspondence with the variation, are circumstances well worthy the philoso-
pher’s attention.”—OQ'Reilly, pp. 169-71.

——

Northumberland Sound (Winter Quarters).—Lat. 76° 59' N. Long. 97° W. December,
1853. BxroaEr.

“On the evening of the 8d of December, about nine p. m., the first well-authenticated Aurora was
observed. - All our instruments being then available, I was anxious to ascertain its effect on
them. Mr. Cheyne was directed to report on the electrometers, and I add his remarks, as I
believe he was called in time to see it in part.

‘8in: Last night, at 9.30, I observed an Aurora, & light narrow streak, extend from the summit of
the Observatory Hill, passing immediately through the zenith in a direction south by east (true),
terminating in & feather about 35° north of the zenith (?). Four cumulous-shaped masses
sppeared as though only about a couple of hundred feet from the mastheads ; these masses lasted
about three minutes, and then suddenly disappeared, baving apparently shifted their position
about twenty feet during that time. The long streak gradually vanished in about eight minutes.

The magnetometer read 116.50°, was perfectly steady ; nor was the electrometer in the least affected.
The sky was perfectly clear,
(Signed) J. P. Crxyng, Lieutenant.
December 8, 1853.’

Mr. Cheyne was not an observer; he probably took this 116.50° from the register for nine hours,!
which is there so recorded, but he could not jadge of the steadiness of the magnetometer: at
eight it was 117.80°; at ten, 120.60°. But s¢ s not cleor to my mind that it was not affected,
and that the causes which produced this Aurora had not been in action the last eight hours; vis:
from four p. m. until midnight, whea it reached 187.80°, equal to 27.60° of deflection; & dis-
turbance not before recorded. Even between nine and midnight, we have a defiection of 91.30°!

The barometer, during the interval between eight and midnight, suddenly changed from £9.860 to
29.650, regaining its height, and rising to 29.900 when the magnetometer, at sixteen hours,
showed 107.90.

I had almost begon to conjecture that we were in too cold a medium, or that it might not extend
to 8o high a latitade. Considering, too, that ite first appearance generally occurs with the first
shades of winter, I could hardly understand its prolonged absence. I had observed it to the
north of Behring’s Strait on the 35th August, and continuously up to the 5th October, in its
greatest brilliancy; and in Wales, st Swansey, in August. But I notice that Parry, in his
first voyage, and nearest to us, did not record it until the 8th of January; on his third, which
follows in order of latitade, in October and November; and in his second, in October. 1 did
not witness it myself; indeed, it was not reported. I casually heard of it next day, and issued
orders ‘ invariably to call me.” It was only on perusing the official report called for from Lieut.
Cheyne, that I was induced to search the magnetometer records for ita motions.

December 5. Another Aurors, noticed this evening, presented vertical shoots or broom-like fascise
shooting towards the zenith (from behind the hill N. N. W), in pale flame-tinted rays, to an
altitude of 20°0. No distarbance was recorded, but it is highly probable that the variations
registered at nine and ten p. m. are attributable to this influence. It recurred about midnight,
bat it is not indicated by the magnetometer. At noon, it iy suddenly deflected.”—Belcher, 1,
p. 178 ’°

On the 6th, 9th, and 10th of December, farther exhibitions of Aurora occurred, and some slight
deflections of the magnetometer were apparent, but generally preceding or following.

! All termes of time refor to astremomical periods from noon to soon.
14
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Abont three a. m. on the 13th, the Aurora was repomdbytheoﬁmofthentchuvery brillisat.
But as I was comfortably in bed, and it was beyond my examination, and would vanish before I
could possibly be in & proper state to receive such a delicate visitor, I directed Measrs. May snd
Cheyne to pay every attention. It was Mr. May’s guard at the magnetometer, and Mr. Cheyne
was excused watch solely to attend {o the electrometers, &c. It was asserted that the elestric
fluid was noticed on the wires fairly caught; certes Mr. Cheyne found no distarbance.” I am
not quite sure that he had his instruments placed in connection with his wires, or that he reached
in time, possibly thinking as I did. () Mr. May repaired to the Observatory, and, unfortu-
nately, my later orders were not then in force, or we should bave had & full history of this
visitation, | The magnetometer exhibited the most unmistakable signs of disturbance, moving
imttnmooualy from 114° to 1289, and up to 1509, returning at four a. m. to 117.90.

This, then, I cousider as strong proof; and, taking into consideration other very decided deflections
when 10 canse was apparent, I am induced to believe that the affection precedes or follows what
may he ludhﬁnct, or not at all noticed by simple atmospheric observers, and nothing short of
very close watching at the magnetometer will indicate the truth, ~Bat it must be borne in mind
that this extra duty is a delicate service, and, to mnintuin even moderate interest, I know full
well that the greatest tact is necessary to keep up the importance of the operators. No ‘soft
sawder’ will do here; it is only by making the observer feel his importance, and fu this aspect
his responsibility to the civilized world, that he can be persuaded to extend his labors. Science
will never be driven. ‘

This Aurora was reported ‘to have been duly captured, but broke the wires;’ and as we could not
find any of Aer (she has become a female) on the wires, and I could obtain no direct temmony
(but the reverse) that Mr. Oheyne's electrometers were not influenced, the question remained in
_nubibus.”—Ibid., p. 118,

At Sea.-—Lat. 17°56' N. Long. 0° 55’ W. May 20, 1818. Scorssy.

“'The nights being light, the Aurora Borealis could not be seen; but on the evening of the 20th
of May, an appearance was observed very much resembling the Aurora Boreslis, yet no signs
of eleotrieity were observed in the electrometer applied to the condactor.”—1 Scoresby, 883.

Van Ronuolur Hubor (N. B. of Bmith'l Sound).-IM. 80 45’ N. Long T1°W. KANI

Novmn. 18, 1853.
u“ Thm s m. Nebulous pateh to the sonth by east, clo:ing in 8. 8. W. with nlnght illamination.

Novmn !6. 1858
‘Nine p. m. Bright belt crossiog the xenith from nbrth to south; wavy in outline, bat destitute of
color or scintillation.

Noveuszs 8, 1858,

One a. m. Bright suroral light to the southward (8. 14° W.).
Four a. w. Same; west 31° south to south, quite fixed; s nebulous patch of illuminated sky;
elevation never exeoodlng 80°,

Novauam 80, 1858.
Five hours thirty minutes p.m. Aurora of same character but very faint, nearly due east; faded
by 1 p. m.

Droxuxzs 1, 1858,
Bight p. m. Two horizontal belts to 8. W.
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Dromsxes 4, 1853,
Twos.m. A very lhght mnminztion noted to S W

DaoxMExx 8, 1853.

Three a. m. Same, more defined, from N. E., at altitade of 80°, puning throngh the senith and
lost in diffased light.

Decxmpzn 24, 1858. '
Four to eight t. m. Bright ‘spots’ described by watch on the horizon to 8. W. Perhaps auroral.

Dxcmxizmn 29, 1858.
Twelve (noon) to four p. m. Light illumimﬁon above northern horison.

Jmm s'x 1854. - : : '
Five a.m. to eight a. m. Bﬁllimt Amn of same character as that of November 36; no colors;
needle undistorbed ; altitade 700

JANUARY 28, 1854, - .
Twelve (midnight). A dight suroral llght, extending from 8. E. to N. in o belt.

i anm 4, 1854
Four hoars thirty minutes o. m. Bﬁght mh to W. wd N w. oxmding towards senith.

qunts 18564,
Seven p. m. Auroral arc; altitudeofcenhofugmont%" dimtionfromN toE.N.E.

Novmueza 18, 1854.
Four p. m. Nebulous patches 8. and 8. W. (Too light to obnrvo)

Novmm 18, 1854,
Bix p. m. A belt seen to 8. W.

Novmumzz 23, 1854.
Two a. m. Slight approach to arch-like amngoment.

Dm M, 1854. .

Ten p. m. Tolenbly defined arc poning thmgll senith; Hmbs lost about 40° sbove horison;
quite anomalous.

Jaxuasy 7, 1855.
Twelve to two a. m. Bright pstelr of il]nminaﬁon about 15° above horizon, 8. by W., as seen from
" outside ﬂou. 4

Fraavary 10, 1855.
Two s. m. Diffased light with slight motion, B. by W.

" GzwEmaL REmarxs.—During second winter only were marked exhibitions moted. In bat two
instances—viz : January 27, 1854, and February 10, 1855—was any motion detected allied to
‘merry dancers’ of the south. The processes had no apparent conmection with the magnetic
dip, snd in no case did the needle of our unifilar indicate disturbance. The scintillations
noted November 26 were very imperfect. The general character of the display was analogous
to that of Lancaster SBound, but less intense in illumination, wanting in definition, and baving
no uniform relation to any quarter of the compass.”—Kane’s Expedition throngh Bafin’s Bay
to the Open Polar Sea, Lat. 89° 30’ N.
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A [ The following observations were accidentally ontitied.]

Cumberland House.—Lat, 58°56’ 40’ N. Long. 102° 16’ 41" W. October 28, 1819, to June
18, 1830. Hoop.

“ January 14, 1820. At ten p. m., Aurors faintly visible north.

19th. An Aurors, embracing the horizon from N.N. W. to N. N. E,, about 19° high, 6° broo.d
faint, but permanent; twelve p. m.

20th. At eleven p. m., an arched Aurora, centre north, 16° high, and 6° broad.

27th. At ten p. m., an Aurora 40° high and 5° broad ; usual color, and faint ; centre north.

February 2d. An Aurora very faint; centre north, ubont 20 high; extending from oast to west.

8th. Appesrance of an Aurors, at ten p. m,, in the northern horizon,

10th. An Aurors arched, centre N. by E., about 4° high and 80° long.

13th. At ten p. m., an arched Aurors, centre north, about 6° high. Between it and the zenith,
were sometimes visible several perpendicular streams, with one extremity pointed, and declining
nearly in the direction of the dipping needle. They sometimes reappeared in the same place
which they bad occupied at first. I shall, for the future, call them fiaghes.

19th. Aa Aurors across the genith, cutting the meridian at right angles. That aldé of it which
faced the south was a regular line; but the other streamed at intervals towards the east or
west, separating ftself into portions resembling the flashes, but much smaller; color as usual;
many fiashes near the northern horizon. This Aurors was followed, on the 20tk, by & storm of
suow B, 8. B.

29th. An Aarora arched, centre north, extending 60°; height 80°, breadth 5°. Towards the
eastern extremity, it was broken, by a quick undulating motion, into those portions described

- above, which I shall call beams, because they appear to tend towards & common centre, though
their direction is sometimes altered when in motion. Color as usual.

March 4th. At twelve p. m., & beautifal and singular Aurora; four regular conoentric arches, the
outermost extending from N. N. W. to E. N. E., about 80° high, and the others at equal dis-

tances within it, the last being 7° high. Eachwu8°brosd faint, but visible for three hours.

5th. Ax'n appearance of Aurora in the northern horizon.

6th. A large, brilliant, arched Aurors, gentre N. N. E., at nine p. m. It advanced rapidly to the
southward, separating into beams, and scattering many flashes. The motion of the beams was
exceedingly quick, and they were bright, but of the usual color. They ranged themselves in
wreaths, forming Corons Boreales in the genith, which faded gradually, leaving a pale undis-
tinguished body of light, out of which they were soon again renovated, witheut apparent com-
wuniestion with any other body of the Aunrora.

7th. At one s. m., the above Aurora apread over the whole sky, except & portion from 8. 8. E. to
8.8.W.

At nine p. m., an arched Aurors, centre N. N. E.; many ﬂuben, which, at twelve p. m., fifled the

_ northern Inlf of the sky.

8th, An arched Aurors, centre N. N. E. It did not advance to the zenith, but separated into
brilliant beams, and scattered many flashes. The motion of the beams was in wreaths, or seg-
ments of circles ; rapid, and exhibiting at the lower extremities a red-orange color, and at the
upper faint yellow.

9th. At eight p. m., an Aurors consisting of several arches, the highest of which was the faintest..
They were almost obscured by fiashes between them and the spectator.

10th. At nine p. m., an Aurors, in rapid motion, seen throngh breaks in the clouds.

11th. An Aarors, in many segments, from E. N. E. to W. N. W. ; beams in rapid motion; ordi-
nary color.

19th. At eight p. m., an arched Aurors, centre N. by E. At ten p. m., it approached near the
senith, and broke into beams and flashes. Ordinary color.

14th snd 15th. Anrors just visible through the clouds.

16th. A bright Aurors, but almost hid by the clouds.

17th. Aurors visible through a dense haxe.
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18th. At tweive p, m., an arched Aurors, cestre N. N. B., about 30° kigh, 6° beoed, oxtulding
from N. W. to E.

19th. At eight p. m., an appearance of Aurora in the northern horison.

N. B.—From March SﬁtoAprilthesth,tho descriptions of the Aurore and other obuervations
relative to their height, have been deliversd in a separate paper.

April 10th and 12th. Appearance of Aurors north.

14th. At nine p. m., an arched Aurors, about 15° high; ceatre north,

15th. An arched Aurors, 160 high, centre N. by E.

16th. Appearance of Aurora N. N. E.

19th. At ten p. m., an arched Auvora 85° high, centre N. by E., extending from N. B.to N. N. W.
At eleven p. m., it was 85° high, and its eastern extremity tarned hack upon itself, and appeared
to dart o flagh perpendicularly towards the earth. At 11h. 80m. p m., several flashes reached
the zenith. Color as usaal.

20th. Appearance of Aurora through a thick fog.

27th. At twelve p. m., a segment of an arch, snd several flashes, north, and about 80° high.

99th. Beveral flashes of Aurora bearing north.

80th. A$ eight p. m., an arched Aurora 80° high ; centre bearing N. N. E., extremities N. E. by E.
and N. W. by N.

May lst. A twelve p. m., & remarkable Aurors rose from E. N. B. like the trunk of & tree, and
spread forth branches all over the sky, but principally towards the south. They were composed
of beams, which slways are distinguishable when the Aurors is much agitated. Ordinary
color; many scattered flashes round the horizon.

4. At eleven p. m., an arch across the senith, 6° broad, sud faint ; extremes E. by 8. and W. by N.

8d. At ten p. m., an Aurors in rapid motion, seen through the clonds.

5th. At eleven p. m., an arched Aurors, very faint ; centre N. N. E.

18th. At twelve p. m,, the northern balf of the sky was filled with & light attenusted Amu, not
more brilliant than the milky way; but flashing with such rapidity that the eye could not follow
its motion, nor determine its form.

19th. At eight p. m., appearance of Aurora north.

18. Ditto.

98d. An arched Aurora 15° high; oentreN. by B.

28th. Appearsnce of Aurora in the northern horison.

N. B.—The above descriptions were taken at the times inserted. The Aurora no doubt often
changed its form afterwards. Many of the faint arches, however, altered only their positions in
the course of four or five hours, by approaching nearer to the xenith.”—1 Franklin (Hood),
548-46.

——————

Christian’s Sound.—Lat. 60° 04’ N. Long. 48°00' W. October 26, 1838. GRaaR.

“ In the evening & besutifal Aarora Borealis displayed itself, in the shape of a bow stretching through
the zenith from east to west. It produced no perceptible effect on the magnetic needle.”—
Graab, p. 48.

Nonnortalik (Greenland).—Lat. 60° 08' N. Long. 45° 16’ W. March 21, 1899, Graam.

“Between nine and eleven p.m., we bad a brilliant display of the Aarors, which, particularly
towards the south snd zenith, exhibited » succession of the most vivid colors.”—Grash, p. 58.
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Off Winter Island (Hudson’s Bay)~Lat. 66° 11’ 26'' N.- Long. 82° 58' 45"’ 'W. Augnst
81, 1828. Lvox.

“Daring the night, we saw the Aurora very bright over Winter Island. :

It was remarkable that we should have seen it so seldom and faintly at Igloolik, and thst now
again we should, on returning to Winter Island, find it as brilliant as we had been accustomed
to see it at the same place two years before. - -

The nights were now very cold, long, and dark, and the sea froze thickly when not agitated.”—
Lyon, pp. 456-56.
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Orante.—The History of Greenland: containing a Desoription of the Country snd its Inbabitants,
- .&c. By David Crantz. In two volumes. London, 1767.

Dixon.—A Voyage round the Wox:ld; but more particularly to the Northwest Coast of America.
Performed in 1785, 1786, 1787, and 1788. By Captain Gleorge Dixon. London, 1789. 4to.

Dobbs.—An Acocount of the Countries sbout Hudsan’s Bay, in the Northwest part of America. By
Arthur Dobbs, Esq. London, 174¢. 4to.

Dunocan.—YVoysge to Davis’s 8treit. By Devid Duncan, Mutor of the ship Dundee. London, 1887.

Ellis.—A Voyage to Hudson’s Bay, by the Dobba Galley snd California, in the years 1746 and
1747, for discovering & Northwest Passage, &c. By Henry Ellis, Gent. London, 1748.

Xrman.—Travels in Siberis; including Excursions Northwards, down the Olii, to the Polar Circle,
and Southwards to the Chinese frontier. By Adolph Erman. Translated from the German
by W. D. Cooloy. In two volames. Philadelphis, 1850,

Fisher.~A Journal of & Voyage of Discovery to the Arotic Regions, in his majesty’s ships Hecla
and Griper, in the years 1819 and 1830. By Alexander Fisher, Surgeon R. N. Third edition.
London, 1831.
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| saPiot gsofcmmndct(}hﬂuc l‘onyth R.N ohhe“PrlneeAlbert”dmeovery
wﬁl in the summer of 1850; .

Frapkdin.~Narrative of a Journey to the Shores of the Polar Sea, in the years 1819, '30, ’21, and
’39. ' By John Franklin, Captsda R. N,, F. R. 8., and Commander of the Expedition. Lon-
don, 1828

l‘rmklin.—-Nmﬁvo ofa Soeond Expedition to the Shom of the Polnr Hea, in the years 1835, 1826,
and 1887.- By Jobn Franklin, Captain R. N., F. R. 8., &c., and Commander of the Expedi-
. tion. Including.an Account of the Progreu of s Dehcllment to the Eastward. By John
Richisrdson, M. D &c. London, 1828.

Imp-&’muﬁnn of Captain Charles Frodoriuk Commander H. M. ship Amphitrite, on
. & visit to Behring's Straits and the vicinity. 1858,

'I'raminvﬂle ~—Voyage to the North Pole in the frigate The Byreone; including a Physical and
Geograplical Notlce relstive to thie Island of Iceland. - By the Chevalier de la Poix de Fre-
miaville, Lieutenant, Ohief of the Brigade of the Marine Cadets, &¢. London, 1819,

Goodsir.—An Arctic Voyage to Bafin’s Bay and Lancaster Bound, in search of friends with Sir John
Franklin. By Robert Anstruther Goodsir, late President of the Royal Medical Society of
Edinburgh. London, 18560.

Grash.~Narrative of sa Expedition to the East Coaat of Greenland, sent, by order of the King of
Deumark, in search of the Lost Colonies, under the command of Captain W. A. Graah, of the

Danish Navy. London, 1887.

Hearne.—A Journey from Prince of Wales’s Fort, in Hudson’s Bay, to the Northern Ocean.  Under-
taken, by order of the Hudson'’s Bay Company, for the Discovery of Copper Mines, & North-
west Passage, &c., in the years 1769, 1770, 1771, and 1778, By Samuel Hearne. London,
1795 4to.

nendmon.—leolnd, or, the Jounpl ol » mee in M Island during the years 1814 and 1815,
By Ebonmr Kendemn, Doctor in Phllosophy, &o. Seeond odition. Edinburgh, 1819.

" Hoopor.—Ten Months among the Teats of the Taski; with Ineidcm of an Arctie Boat Expedition,
in search of Sir Jobn Franklin, as far as the Mackonlio Binr and Cape Bothnnt. By Lieut.
W. H. Hooper, R. N. London; 1858. - o

Booper.—.-Jonrul of Proco'ediign of Lieutensot W. H. Hooper, R. N., from Fort Macpherson, on
~ the Peel’s River (6th September, 1849), to Winter Quarters on the Bear Lake, and subse-
quently after he had separated from Commander Pullen.

Inglefield—FProoceedings of Commander E. A. Inglefield, R. N., commanding the screw steam-vessel
Isabel (Private Expedition) on.s Voyage of Arctic Discovery. 18563

Inglefie)d.—Proceedings of Captain E. A. Inglefield, Commander of H. M. steam-vessel Pheenix,
" by Befin’s Bay to Beechy Juland, in scarch of Sir Joba Franklin, in the year 1853.

Inglefield —A Summer Sesrch for Sir Jobn Pranklin; with & peep into the Polar Basin. By
Commander E. A. Inglefield, R. N. London, 1858,

Jukes.—Bxcursions in snd about Newfoundland, daring the years 1839 and 1840, By J. B. Jukes,
M. A, &c. Intwo volumes. London, 1843
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Im.—-'l‘he U. 8. Grinnell Expedition in search of Bir John ankhn A Personal Nirrative. By
‘ Elisha Kent Kane, M. D., U. 8. N. New York, 1864.

Kellott.—~Narrative of the Proceedings of Captain Kellett, of her majesty’s ship Hern.ld throogh
Behring's Straita, and Diaoovery of Herald Tsland, in 1849.

Kellett —Narrative of the Prooeedings of antam Henry Kellett, of her magesty’s slnp Hemld, from
May, 1849, to October, 1850. ‘ .

Kellott.—Proceedings of Captain Kellett, C. B, of H. M. 8. Resolute, nnd Senior Officer in
Barrow Strait. August, 1852, to May, 1853 '

Kennedy —Proceedings of Mr. Willism Kennedy, commanding the Prince Albert, discovery veasel
(Lady Franklin’s Private Arctic Expedition), accompanied by Lieutenant Bellot of the French
N ovy 1853,

Eennody.——al Short Narrative of the Second Voyoge of the Prince Albert in Search of Bir John
Franklin. By William Kennedy, Commander of the Expedition. London, 1858.

King.—Narrative of & Journey to the Shores of the Arctic Ocean in 1838, 1884, and 1885, under the
command of Captain Back, R. N. By Richard King, M. R. C. 8, &c. In two volumes.
London, 1838, ‘e

Kotzebue—~A Voyage of Discovery into the South Sea and Behring’s Straits, for the purpose of
Exploring & Northeast Passage. Undertaken in the years 1815-18, in the ship Rarick, under
the command of Lieutenant Otto Von Kotsebue, of the Russian Impérial Nary. In three
volumes. London, 1831.

Krusenstern.—Voyage Round the World, in the years 1808, 1804, 1805, and 1808, under the com-
mand of Captain A. J. Von Krusenstern, of the Russian Imperinl Navy. London 1818.

Xaing.—A Voyage to Bpitshergen; containing an Account of that Country, &o. By John Laing,
Sorgeon. Third edition. Edinbnrgh, 1820: 18mo. London, 1815: 8vo. '

Lungldorﬁ'-—Voyngea and Travels in uriona parts of tho Wotld dnﬁng tho years 1808, 1804, 1805
. 1806, and 1807. By G. H. Von Lnngudorl!‘ London, 1818. '

.—A Voya.ge Ronnd the World, in tl\e years 1808, 1804, 1805 and 1806; performed in
the uh_i_p Neva. By I_J’rey Lisinnsky, _Cuptnin in the Rnsahn Navy. - London, 1814

Lyon.—The Private Journal of Captain @. F. Lyon, of H. M. 8. Hecla, during the recent Voynge
of Diloovery under Captain Parry.: London, 1825,

Lyon.—A Brief Narrative of an unsucocessful attempt to reach Repulse Bay through Sir Thomas
Rowe’s Welcome, in bis majesty’s ship Griper, in the year 1884. By Captain G. F. Lyon,
R.N. London, 1835.

Maokensie.-——Voyages from Montreal, on the River 8t. Lawrence, through the Continent of North
America, to the Frosen and Pacific Oceans, in the years 1789 and 1793. By Alexander
Mackenzie, Esq. London, 1801, 4to.

M*'Olure.—Proceedings of Captain M‘Clure, of her majesty’s discovery ship Investigator, in search
of the Expedition under Bir John Franklin, from August, 1850, to April, 1858; and report-
ing the Discovery of the Northwest Passage.
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M*Oormiok.—Narrative of a Boat and Sledge Expedition up Wellington Chaanel and round Baring
‘ Bay, in search of Sir John Franklin and the crews of the discovery ships Erebus and Terror.
By Dr. M’Cormick, of the North Star.

M'Keevor—A Voyage to Hudson’s Bay during the Summer of 1819. By Thomas M‘Keevor,
| M. D., of the Dublin Lyiog-in Hospital. London, 1819.

Maguire. —Prooeodinga of Oommander Rochfort Muguire Commanding her majesty’s ship Plover in
¢ the vicinity of Behring’s Streits. With & Journal of Proceedings of Plover’s boats on an

Expedition to and from Point Barrow, commencing 19th July, and ending 18th Aungust, 1853.
And further Report of Proceedings to August, 1858

Maguire.—Narrative of Proceedings at Moore’s Harbor (east of Cape Barrow), September, 1853, to
Avugust, 1858. By Rochfort Maguire, Commaader of her majesty’s discovery ship Plover.

Maguire.—Proceedings of Commander Maguire, her mM’n discovery ship Plover, Behring’s
Straits division of Arctic Search, during her second winter passed at Point Barrow, 1858-54.

. Manby.—Journal of a Voyage to Greenland in the year 1831, By George Willlam Manby, Esq.
London, 1893.

Markham.-~Franklin’s Footsteps: a Sketch of Gmhhnd, slong the shores of which his Expedition
passed, and of the Parry Isles, where the last traces were found.. By Clement Robert Mark-
ham, late of H. M. S. Assistance. London, 1858,

Meares.—Voyages made in the years 1788 and 1789 from the Northwest Coast of America. By
John Meares, Esq. London, 1790. 4to.

Moore.—General Proceedings of Commander T. E. L. Moore, of her majesty’s ship Plover, through
Behring’s Strait, and towards Mackensie’s River, 1848-49.

Moore.—Narrative of the Proceedings of Commander T. E. L. Moore, of her majosty’s ship Plover,
from September, 1849, to Sepumber 1850.

Moore.—Proceedings of Captain Thomes Moore, Commanding.her majesty’s ship Plover, in the
vichmy of Behring’s Stralts, dnrlng tbe winter of 1851-62.

O‘Mhyp-emnhndmdthoamamt&u,mdtheNoﬂhumgetoMPmﬂcOom illus-
trated in » Voyage to Davis’s Strait during the Semmer of 1817, ByBornrdO’Bdlley,
Esq. London, 1818. 4to.

Osborne.—8tray Leaves from ag Arctic Journal: or, Eightun Months in the Polar Regions, in

search of Sir John PFranklin's Bxpedition, in the years 1850-51. By Lieutensut Shevard
Oshorne. London, 1853, .

Parry.—Journal of a Voyage for the Discovery of a Northwest Passage from the Atlantic to the
Pacific ; performed in the years 1819-20, in H. M. ships Hecla and Griper, under the orders

of William Edward Parry, R. N, F. R. 8,, and Commander of the Expedition. London,
1831,

Parry.—Journal of s Becond Voyage for the Discovery of a Northwest Passage from the Atlantic
to the Pacific; performed in the years 1831-33-28, in H. M. ships Fury and Hecla, under
the orders of Onphin William Bdward Parry, R. N. London, 1834.

Pury,—Jounulof.'l‘hthoyagofor thoDinoveryof.Noﬂhwm Passage from the Atlantic to
the Pacific ; performed in the years 1894-25, in H. M. ships Hecls and Pury, under the orders
of Captain Wmlun Edward Parry, R. N. London, 1836,
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PusTy.—Narrative of an Attempt to reach the North Pole, in thé year 18217, in bosts frodk the Hecls,
under the command of Captain William' Edvmd Pe.rry, R N R 2 R. 8, &e London, 1828.

Penny.—Mr. Goodsir's Narrative of the Voyage of the Adviee (wbale Bhlp), Mr. Penny Oommnnder
through Lancaster Sonnd 1849
Penny.—Report of Proceedings of Expedmon in eearch of Sir John Frmklin, eommnnded by
Captain Wﬂﬂsm Penny ) » _ o

Penny.—Letter from Mr, William Penny, inclosiug Beporte of Proceedlnge ‘of the TmVemng Parties
from her majesty’s ship Sophia; in seaich of Sir John Franklin, in-the Spring tnd Summer @
of 1851,

Phipps.—A Voysge to North Pole, undertaken by his majesty’s command, 1778. By Constantive
John Phipps. London, 1774, o . , , )

Portlook—A Voyage around the World ; bat more partieuhrly 10 the Northwest Cosst of Ameriea.. .
Performed in 1785, 1786, 1787 end 1‘(88 By Oapta.in Nnthnniel Portlock London, ‘
1789. 4to.

Pullen.—Proceedings of & Boat Expedition. from Wainwright Inlet to Fort Simpeon, on the Mac-
kengle Rlver, July 25 to October 8, 1849. By Gommnderw J. 8. Pnllen, of H. M. brig
Plover.

Pullen.—Journal of the Proceedings of the Party from Mackenzie River towards Oape Bathurst, in
* search of Bir John Franklin's Expedition; thence back again, and on to Fort Simpson. ~ July
17 to October 5, 1850. By W. J. 8. Pullen, Oommnnder R. N., commanding the Expediﬂon
Pullen.—Journal of t.he Proceedings of her majesty’s ship North Shr in Erebus and Temr Bay,
Beechey Island. Winter of 1852—68 and to August, 1858 By W J. 8. Pullen, Com-
mander R. N.

Rae.—Narrative of an Expedition to the Shores of the Arctic Sea, in 1846 and 1847, By John Rne,
" Hudson Bay Company’s’ mfce, Commander of the Expedition London, 1860, - :

Rae.—Narrative of the Proceedings of an Expedltion, nnder the commd of Dr Rae from Fort
: GonﬁdenoetotheﬂhomoftheArcﬁcSu,bynyoftberppermineRim,lu&eSnmmet
of 1849.. - .-

Ree.—Expedition under Dr, Rae from Fort Confidence, April 1851 in whieh he exammed the shore
of Wonum ma to the mmrd of'long uo° md mtma as far as long. 117° 114

m.—Proceedlnge of Dr John Rae, Ohief Factor Hndson’n Bay Company, by Repulee Bny to Castor
snd Pollux Riyer, in 1853 and 1854, daring which journey he obtained conclusive informstion
of the fate of & portion of 8ir John quxn’. Expedition.. _

Richardson.—Nartative of the Proceedings of Sir J obn Rickardson 1o the Shores of the Polar Ses,
between the Mackenzie and Ooppermlne Rlvere. in 1848.

Richardson.—Arctic Surchin; Expedmon, s Jonmll of s Boat-voyege through Rupert’s Land
and the Arctic Ses, in search of the Discovery Ships under command of Sir John Frauklin.
By 8ir John Richardson, 0. B F.K. 8, &c. In two volumes. Publiehed by aathority.
London, 1851. o , ,
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Ress, John—A Voyage of Discovery, made under the orders of the Admiralty, in H. M. ships
Isabella and Alexander,.for :the .purpose of Exploring Bafin’s. Bay, and inquiring into the
. probability of & Northwut nge. By John Ross, K. 8, Captain Roy:l Navy. London,

1819.

Ross, John.—Narvative of s Second Voyage in search of & Northwest Pasage, and of & Beskleaon
in the Arctic-Reglons duriag the years 1839, 1880, 1881, 1883, 1888. By Sir John Ross,
R.N.

.

lul, Sir J’ohn.-—ProMngl of 8ir Jobn Ross in the Felix diwovery vessel, 1850-51.

Ron. Sir J amu.-Nsmtive of tha Proceodings o! Clptuln Sir James C. Roes, in command of the
' Bxpedition through Lancaster Sound nd Barrow Straits, 1848-49.

Sabine.—The North Georgis Gazette and Winter Chronicle. Edited by Captain Edward Sabine.
Melville Island, wintor of 1819-90. London, 1891.

Slundorl.——l’roceodingn of her majesty’s ship North Star, Mr. James Saunders Master-commanding,
" on'sa Expodition to Barrow Straits, in 1849 and 1850.

Sooresby—An Account of the Arctic Regions, with & History sud Dmﬂpﬁon of the Northern
Whale Fishery. By W. Scoresby, Jr., F. R. 8. B. In two volames. Edinburgh, 1830,

Sooresby.—Journal of a Voyage to the Northern Whale Filhory; including Researches and Dis-
coveries on the Eastern Coast of West Greenland, made in the Summer of 1833, in the ship
Baflin, of Liverpool. By William Scoresby, Jr. F. R. 8. E., &c., Commander. Edinburgb,
1838.

Seemann.—Narrative of the Voyage of H. M. 8. Herald during the years 1845-51, under the com-
mand of Captain Henry Kellett, R. N., 0. B.; being a Circumnavigation of the Globe, and
three Cruises to the Arctic Regiona in search of Sir John Franklin. By Berthold Seemann,
F.L. 8, & In'two volumes. London, 1858.

Simpaon, A.—The Life and Travels of Thomas Simpson, t‘ha Arctic Discoverer. By his brother,
Alexander Simpoon London, 1845

Simpson, T.—Narrative of the Discoveries on the North Coast of Awlco, effected by the Officers
of the Hudson's Bay Oomp.ny during the years 1886-89. By Thomas Simpeon, Esq. Lon.
don, 1848.

Smith.—An Aeccount of a Voyage for the Discovery of a Northwest Passage by Hudson’s Straits to
the Western and Soutbern Ocean of Americs. . Performed in the years 1746 and 1747, in the
ship Oslifornis, Oaptain Fraocis Smith, Commander. By the Clerk of the Californis. In
two volumes, London, ms.

_ Snow.—Voyage of the Prince Albert in search of 8ir Jobn Franklin: a Narrative of every-day life
in the Arctic Seas. By W. Parker Snow. Loadon, 1861.

Sutherland.—Journal of a Voyage in Bafiin’s Bay and Barrow Strsits, in the years 1850-51, per-
formed by H. M. ships Lady Franklin and Sophis, under the command of Mr. William
Penny, in search of the missing erews of H. M. ships Erebus and Terror. With a Narrative
of Sledge Excursions on the ice of Wellington Channel. By Peter C. Sutherland, M. D.,
&c. In two volumes. Loundon, 1853.
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Umfreville.—The Present State of Hudson’s Bay ;- containing s fnll Deacription ot that m
snd the adjacent Country, &o. By Ednrd Umfreville.- London, 1790, .

Vancouver.—A Voyage of Dimovery to the North Paeiﬁc Oeean, and round the World; in which
the Coast of Northwest America has been carefully examined and accurately surveyed, &e.
Performed in the years 1790, 1701, 1792, 1798, 1794, and 1795, in’ the Discovery sloop-of-
war, and the armed tender Chatham, under the command of Oaptain George Vanconver In
three volumes. London, 1798. 4to. ,

Wrangell—Narrative of an Expedition to the Polar Sea in the years 1820, 1821, 1823, and 1838.
Commanded by Libutensat, now Admiral, Ferdinand Voa Wrangell, of the Rnuiln Impaill
Navy. London, 1844, "

g

PUBLISHED BY THN SMITHSONIAN INSTITUTION,
WABHINGTON, D. 0.
Jory, 18586.




